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Industrial Items 





The ExectricaL Review appears this week with some typo- 
eraphical changes and a general enlargement of its various de- 
partments. It is the constant aim of the publishers and editors 
to increase the value and influence of this journal, and the 
strides made in the recent past may be taken as an indication 
of the future of the pioneer electrical weekly of the United 


Slates. 





The Association of Edison Illuminating Companies in 
session this week at Thousand Islands is a pioneer electrical 
organization. Its influence, though quiet, has been important 
and progressive, and the tone of the papers and discussions on 


a high plane. 


A Canadian inventor has come to the rescue of the baseball 
umpire. An electric plate is provided by which the baseman 
rings a bell if he touches it first, and which the runner can 
prevent from ringing if he arrives first. This seems easy, yet we 
doubt if it will succeed in practice. It would be of doubtful 
popularity, for the discussions over the decisions of umpires is 
one of the main features of the game to many patrons, and any 
interference by electrical science would likely meet with ob- 


jection. 





The electrical inventor is never idle. He is probably the 
most restless and discontented of all the various classes of 
inventors. This may be due to a certain mystery that sur- 
rounds the application of electricity’s flexible power and its 
no-flame light—or perhaps our younger geniuses are fascinated 
by the fame that has so rapidly come to successful ones in this 
field, as instanced recently by the rise of Marconi. Anyhow, 
we do not find anything to object to in this earnest work. There 
is much yet to be accomplished. 





A protest has already been made against wireless telephony. 
To have the voices of the air shouting you out of a nap in some 
secluded spot will have its drawbacks. Scientists, think this 


matter over. 





THE ELECTRIC SLEEPER. 

Although the trolley road has made great inroads into the 
suburban traffic of the steam roads, up to the present time 
the latter have had the monopoly of the sleeping-car service. 
Now a western system of electric roads is about to enter this 
field, and will operate sleeping cars on its trolley lines which 
will be as luxurious as the Pullman on the steam road, and 
will offer in addition other conveniences which will add 
materially to the comfort and pleasure of the patrons of the 
road. The construction of the sleepers, while following the 
general scheme of the older type, will embody a number of 
new features. The cars will be somewhat lighter than the 
steam road sleeper, and during the day will be converted into 


parlor cars. 


Probable Success of the Electric Sleeper. 

As this service is just being introduced, it is too early to 
predict its success. But since electrically operated cars are 
free from the great discomfort caused by the smoke and cin- 
ders of the steany locomotive, and since the motion of the 
car should be easier, as it is free from the jerks caused by 
the steam locomotive, it looks as though these cars will be- 
come popular and that an additional blow has been given to the 
electrical wedge which is entering steam railroad operation. 
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THE STREET RAILWAY CONVENTION. 

The twenty-second annual convention of the American Street 
Railway Association has passed into history, but it has left 
perhaps a stronger imprint upon the life of the association than 
has any one of the conventions of recent years. 


999 


“To be or not to be?” To stand as the foremost working 
association dealing with the problem of electric railroading, or 
not so to stand? To have a greater or a smaller number of 
delegates present in the convention hall during the transaction 
of business, than any other national electrical association? These 
and kindred questions, passed and repassed between earnest 
workers for the welfare and standing of the association, gave 


marked tone to the meetings. 


The New President. 

The newly elected president, Mr. W. Caryl Ely, has had the 
unusual opportunity of testing the fibre and temper of the 
association before entering upon the duties of the presidential 
office. He has had opportunity to view from the standpoint of 
a presiding officer the force of the various factors which con- 
tribute to the convention, and he will have opportunity to en- 
hance or restrict their prominence at the next convention in the 
ratio of their usefulness. 

The association is fortunate in having as president a man of 
firmness, directness and unusual tact to guide its destinies 
during the year of its majority, a year in which it is highly 
fitting new policies should be inaugurated, and, if anything, 


a more earnest and strenuous life entered upon. 


The Proceedings. 

The papers and the committee reports presented before the 
convention, and especially the discussions thereof, and the im- 
promptu talks thereon, were strong and valuable, and it is to 
be regretted that they were not listened to by a greater number 
of the delegates. The sessions were full of good things—things 
that will never get into the printed reports—vigorous and timely 
things—the essence of knowledge that makes paying properties. 


The President’s Address. 

Mr. Ely’s address is full of hope for the future. The asso- 
ciation should grow and wax very strong under the stimula- 
tion of an executive who has made for his term of service so 
good a platform. The president recognizes the great possibilities 
of the association. He has rightfully placed the fulfilment of a 
broad and comprehensive policy as a mark worthy of attainment, 
and the ELecTricAL REVIEW wishes him deserved success. 


The Right of Way. 

This is a subject to which the public must be educated. Mr. 
Vreeland points out the winning way when he emphasizes this 
point. In so far as a public service corporation earnestly strives 
to meet its obligations to the public, the public should extend 
the weight of its influence in a responsive spirit of helpfulness 
to the corporation. The fact must be recognized by public service 
corporations that the education of the public, through the 
activity of opposing forces, has to no small extent been carried 
on along lines at once productive of injustice to themselves 


as well as to the public. With this fact in view, a tactful cor- 
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poration can change the attitude of the public mind in such 
measure as to make it trace with clearer vision the equities of 
the problem of “the right of way”—and thereby much time may 
be saved and credited to increased prosperity instead of being 
lost. 
needlessly wasted in a great city by wanton interference with 


No one has calculated the aggregate of the life that is 


traffic—yet it totals the lives of many men each day. 


General Rules. 

The report of the committee on rules for the government of 
employés is comprehensive and has evidently been made with 
the intent of conserving in the highest measure the rights, com- 
fort and safety of passengers. ‘The passenger, by these rules, 
is in every case given the benefit of doubt, and the eccentricities 
of human nature will be dealt with very kindly by the con- 
ductor or motorman who follows the path which the rules mark 
out. When the report of the committee was presented before tlie 
convention the only changes suggested were such as will tend 
still further to accommodate patrons of electric railways, and 
the attitude of the men in charge of these great transportation 
properties was at all times so solicitous of the public welfare as 


to command admiration. 


Standardization of Electrical Railway Apparatus. 

Standardization in all things pertaining to industry pro- 
motes industry and perfection. Not long ago the standard rules 
of the underwriters were promulgated, and since, by general co- 
operation, have been brought to a high state of perfection and 
helpfulness. The American Institute of Electrical Engineers 
has been foremost in developing a code for the standardization 
of electrical machinery. 

We all recognize the value of this new work, which is well 
done, and we commend to electric railway managers an active 
and vigorous “putting to the test” of this latest adjunct to the 
code of progress. 


The Next Convention. 

The matter of the next meeting place of the American Street 
Railway Association has been very wisely referred to the execu- 
tive committee. Proposed changes in the conduct of the con- 
ventions make it particularly desirable that this matter should 
be left open so as to give the officers of the association the utmost 
freedom of action in developing their plans. Although there was 
no official discussion of the matter, there was nevertheless a well- 
defined sentiment expressed in favor of the acceptance by the 
American Street Railway Association of the invitation of the 
committee of organization of the International Electrical Con- 
gress of 1904 to meet with it in joint session in St. Louis. 

The invitation carries with it the active conduct by the 
American Street Railway Association of the international gather- 


ing of electrical railway interests that will assemble at the St. 
Louis World’s Fair next summer during the electrical week of 
September 12 to 17. 

A participation in the International Congress as the sponsor 
for the electrical railway interests of the world is a fitting honor 
for the association, and it is to be hoped that the executive com- 
mittee will see its way clear to cooperate in the fullest sense 
with the organization committee of the congress. 
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ELECTRICITY AS AN AGENT FOR HEALTH. 

As an agent for health, electricity has proven as good a 
servant as in the weightier and more spectacular engineering 
environments. As a by-product it serves as a means whereby 
profit may be made of the use of refuse destructors which 
otherwise would entail an almost prohibitive cost on a com- 
munity. 

Electric Vehicles and Clean Streets. 

The 

vehicles will bring about a condition of city sanitation that 


ultimate use of the electric motor for all forms of 
would be impossible while the horse is used as a draft animal. 
‘The universal use of electrical energy as a means for producing 
illumination will bring about a clearer atmosphere, due to the 
Jimination of gaseous odors and the products of incomplete 
combustion. 

Ozonizing and Sterilizing Qualities. 

Experiments which have been given recent publicity have 
established the value of the electric current as an ozonizing 
ind sterilizing agent. Faradic currents as remedial agents 
in nervous diseases have been prescribed by physicians of high 
standing for some time. The electric fan is invaluable in the 
-ick room and for ventilation of every description. 

As an Anti-Microbic. 

As an anti-microbic, various forms of light-wave phe- 
nomena, which are conceded to be the direct result of electrical 
conditions, are rapidly coming into favor. No one can read of 
cither the iron spark or ultra-violet ray treatment, which Fin- 
sen has so elaborated on, without feeling that here alone in the 
‘reatment of parasitic diseases of the cuticle, a wonderful op- 
portunity is given to electricity as a boon for the relief of 
luman suffering. 

Radium in the Treatment of Cancer. 

The suggested use of radium for treating cancer is of in- 
terest to students of electrical science for several reasons. In 
the first place it shows what unexpected results may follow from 
investigation of what to the practical man seems to be far re- 
moved from useful application. Thus the study of discharges 
in vacuum tubes led to the discovery of Roentgen rays. Ex- 
periments with this phenomenon soon showed that the rays acted 
strongly upon living tissues, and it was suggested to use these 
for treating malignant growths. 

Value of the Radium for This Purpose. 

The particular value of radium for this purpose lies in the 
fact that it may be used to bring about a localized treat- 
ment. When the Roentgen rays are used the rays must, as far 
as possible, act upon the diseased spot without affecting the 
sound tissues. This is difficult to accomplish because the rays 
have the property of passing through opaque material. With 
radium, however, a small tube containing the active material 
could be introduced into the diseased tissues, thus bringing the 
active agent just where it is wanted. If the value of this treat- 
ment is proved it will be one of a large number of weapons 
against disease which has been discovered through the work 
of men who never for a moment imagined any such outcome of 
their studies. 
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LANGUAGES AND THE TELEPHONE. 

An interesting statement was made recently in a cable mes- 
sage to tha New York daily press to the effect that the tele- 
phone employés in Paris have found that French is more easily 
understood over the telephone than English. It is said that in 
telephoning between Paris and London during a storm con- 
versation in English is impossible but French is easily under- 
stood. 

The Conditions Which Affect Voice Reproduction. 

This effect might be due either to the speaker or to the tele- 
phone line itself. ‘he electrical constants of a long line or a 
cable tend to smooth out and destroy the electrical waves which 
are produced by the voice acting upon the transmitter and which 
by means of the receiver reproduce more or less exactly the 
original words. On the other hand, while the effect just men- 
tioned must be present in all cases to some extent, it need hardly 
be recalled how surprisingly will the telephone reproduce not 
only spoken words but even that peculiar quality of each voice 
which enables another to recognize it. 

The Characteristics of French and English. 

If it be the fact that the French language lends itself to 
transmission by telephone better than the English—distinctness 
of articulation and acuteness of hearing being alike in both 
cases—the difference must then be inherent in the language it- 
self. 


ments), intonation and stress. 


Now a spoken language consists of sounds (phonetic ele- 


The greater part of the sounds (vowels and consonants) 
employed are common to both languages; but a few are peculiar, 
for example the hard and soft th and the flat a (as in hat) do 
not exist in French; while the nasal n (as in mon, pain), the 
narrow final u and the palatal r do not exist in English. There 
seems no reason to suppose that these sounds are more difficult 
of transmission than others. 

There is a difference in intonation, or timbre of voice, oo 
doubt, and it is possible that this might be the cause. This 
could be tested by having an Englishman and a Frenchman to 
repeat each the same sentences in both languages. If the French- 
man’s English was transmitted better than the Englishman’s 
French, the difference would seem to be in the timbre of voice. 

But it seems more probable that the difference, if there be a 
difference, is in the stress. All English words above mono- 
syllables have a well-marked primary stress, and polysyllables 
also a secondary stress, and sometimes two. French, on the 
other hand, has properly no syllabic stress, except that on the 
final syllable, approximating in this respect to a monosyllabic 
language. The result of which is that the strong stress in 
English causes the unstressed syllables to be slurred over, while 
in French they have equal enunciation. Compare the English 
“university” with the French “université” (u-ni-ver-si-té, as if 


"it were “one-two-three-four-five”). It seems at least probable 


that words thus pronounced would be more distinctly trans- 
mitted. 
What Might Result from Investigation. 

Should further investigation confirm the statement that 
various languages are transmittable with different degrees of 


distinctness it would be well for those who attempt to introduce 
a common language to bear this in mind and construct one 
which is suitable for telephoning. A commercial language which 
can not be used easily over a telephone starts with a very serious 
handicap. 
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REGULATION OF TRANSMITTED POWER. 


BY ALTON D. ADAMS. 


Regulation of the voltage at incandes- 
cent lamps is the most serious problem in 
the distribution of electrically transmitted 
energy. First-class regulation should not 
allow the pressure at incandescent lamps 
rated for 110 to 120 volts to vary more 
than one volt above or below the normal. 
Even fairly good regulation, such as every 
electrical supply system ought to pro- 
vide, should not permit a variation of 
more than two volts either above or be- 
low the rating of such lamps. 

As to are lamps the bearable conditions 
are less exacting and a variation of as 
much as five volts either way from the 
standard at the terminals of each lamp 
would not seriously impair the quality 
of the service. Electric motor service is 
even less exacting as to constancy of volt- 
age, and the ‘pressure at motor terminals 
may generally be varied as much as ten 
per cent without material objection on 
the part of users. A mixed service to 
these three classes of apparatus must gen- 
erally be provided where transmitted en- 
ergy is used, and the limitations as to 
variations at incandescent lamps are thus 
the ones that must control the regulation 
of pressure. 

Transmission systems may be broadly 
divided into those that have no substa- 
tions and must therefore do all regulation 
at the generating plant, and those that 
do have one or more substations so that 
regulation of voltage may be carried out 
at both ends of the transmission line. 

As a rule a substation with an operator 
in attendance is highly desirable between 
transmission and distribution lines, and 
this is the plan generally followed at im- 
portant centres of electrical supply, even 


though the transmission is a short one. | 


One example of this sort may be noted 
at Springfield, Mass., where energy for 
electrical supply is transmitted from two 
water power plants on the Chicopee river 
only about 4.5 and six miles, respectively, 
from the‘substation in the business centre 
of the city. The voltage of transmission 
for two-phase current in this case is 
6,000 and this is reduced to about 2,400 
volts at the substation for the general 
distribution of light and power. A simi- 
lar instance may be seen at Concord, 
N. H., where electrical energy at both 
2,500 and 10,000 volts is delivered to a 
substation in the business section from 
a water power plant at Sewall’s Falls, on 
the Merrimac river, 4.5 miles distant. 
From this substation the current is dis- 
tributed at about 2,500 volts for the sup- 
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ply of lamns and motors. A substation 
was found desirable at Concord for pur- 
poses of regulation before the voltage of 
transmission was raised above that of 
distribution. Subsequently, when the 
load increased, the voltage of 10,000 was 
adopted on a part of the transmission cir- 
cuits in order to avoid an increase in the 
size of their conductors. 

In some instances, however, transmis- 
sion and distribution lines are joined 
without the intervention of a substation, 
where regulation of voltage can be ac- 
complished, though this practice has little 
to recommend it aside from the savings 
in first cost of installation and subse- 
quent cost of operation. These savings 
are more apparent than real if fairly con- 
stant pressure is to be maintained at the 
lamps, because what is gained by the 
omission of substations will be offset, in 
part at least, by additional outlays on the 
lines. This fact may be illustrated by 
reference to Figs. 1, 2 and 3, in each of 
which D represents a generating station 
and A, B and C towns or cities where 
energy from the station is to be dis- 
tributed. In,the case of each figure it 
is assumed that the distance between the 
generating station and each of the cities 
or towns is such that distributing lines 
with a loss of, say, not more than two per 
cent in voltage at full load can not be pro- 
vided between the generating staiion and 
each city or town because of the cost of 
conductors. This being so, one or more 
centres of distribution must be located 
in each town and the transmission lines 
must join the distribution lines at these 
centres either on poles or in substations. 
If several of these towns are in the same 
general direction from the generating 
plant so as to be reached by the same 
transmission line, as A, B and C in Fig. 
1, this one line will be all that is neces- 
sary with a substation in each town. 
Where substations are not employed a 
separate transmission circuit must be pro- 
vided between the generating plant and 
each town for reasons that will appear 
presently. The percentage of voltage 
variation in a transmission line under 
changing loads will frequently be from 
ten to twenty, and is thus far beyond 
the allowable variations at incandescent 
lamps. To give good lighting service the 
centre of distribution, where the trans- 
mission line joins the distribution cir- 
cuits, must be maintained at very nearly 
constant voltage if no substation is lo- 
cated there. Regulation at a generating 
station will compensate for the chang- 
ing loss of pressure in.a line under vary- 
ing loads so as to maintain a nearly con- 
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stant voltage at any one point thereon. 
No plan of station regulation, however, 
can maintain constant voltages at several 
points on the same transmission line when 
there is a varying load at each. The 
result is that even though the several 
towns served are in the same general di- 
rection from the generating station as 
in Fig. 2, yet each town should have its 
separate transmission line where no sub- 
stations in the towns are provided. In 
the case illustrated by Fig. 3, where the 
towns served are in very different direc- 
tions from the generating station, there 
should be a séparate transmission line to 
each, regardless of whether there is a 
substation or only a centre of distribu- 
tion there. 

Even in the case illustrated by Fig. 
3, as in each of the others, there is a 
large saving effected in the cost of dis- 
tribution lines by the employment of a 
substation at the point where these lines 
join the transmission circuit, provided 
that the variation of pressure at lamp ter- 
minals is to be kept within one or two 
volts either way from the standard. With 
the variations of loads the loss of press- 
ure in the distribution lines will range 
from zero to its maximum amount and 
the connected lamps will be subjected to 
the change of voltage represented by this 
total loss, unless the distribution start 
from a substation where the loss in dis- 
tribution lines can be compensated for 
bv regulation. To give fairly good serv- 
ice the distribution lines should be limited 
to a loss of between one and two per 
cent at full load if there is no substation 
where they join transmission lines. With 
opportunity for regulation at a substa- 
tion the maximum loss in distribution 
lines may easily be doubled, thus reduc- 
ing their weight by one-half in compari- 
son with that required where there is no 
substation. 

Another advantage of connecting trans- 
mission and distribution lines in a sub- 
station where regulation of voltage can be 
had lies in the fact that it is practically 
impossible to maintain an absolutely con- 
stant pressure miles from a generating 
plant on a transmission line that is carry- 
ing a mixed and varying load. A re- 
sult is that without the intervention of 
regulation at a substation it is almost 
impossible to give good lighting service 
over a long transmission line.- Further- 
more, the labor of regulation at a gen- 
erating station is much increased where 
there are no substations, because it must 
be much more frequent and accurate. The 
absence of substations from a transmis- 
sion system thus implies more transmis- 
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sion circuits, heavier distribution circuits, 
more labor at the generating plant, and 
» poor quality of lighting service. 

Where stationary motors form the great 
vulk of the load on a transmission system 
and good lighting service is of small im- 
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at the generating plant must be designed 
to maintain the desired pressure at only 
one of these points, leaving regulation 
at the others to be accomplished by local 
means. One method of regulation con- 
sists in the over compounding of each 
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Fig. 1.—THE ReG@uLation oF TRANSMITTED POWER. 


yortance it may be well to omit substa- 
‘ions at some centres of distribution. This 
a condition that sometimes exists in 
he Rocky mountain region where tihe 
‘iain Consumers of power along a trans- 
iission line may be mines or works for 
ie reduction of ores. An example of 
iis sort exists in the system of the Tel- 
iride Power ‘Transmission Company, in 
(tah, which extends from Provo Canon, 
n the river of the same name, entirely 
around Utah lake by way of Mercur, 
iureka and Provo, and back to the power- 
1ouse in Provo Canon, a continuous cir- 
it of 105 miles. 
The transmission voltage on this line 
: 40,000 and at intervals where there are 
listributing points the voltage is re- 
‘uced to about 5,000 by transformers on 
oles, and without the aid of regulation 
substations in some cases. The power 
‘ius transmitted is largely used in mines 
and smelters for the operation of motors, 
uit also for some commercial lighting. 
Regulation at generating stations of 
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Fic, 3.—THE REGULATION OF TRANSMITTED 
PowER. 

‘he voltage on transmission lines may be 
complished by the same methods whether 
ihere are substations at centres of dis- 
iribution or not. In any such regulation 
the aim is to maintain a certain voltage 
at some particular point on the transmis- 
sion line, usually its end, where the dis- 
iribution cireuits are connected. If more 
than one point of distribution exists on 
the same transmission line the regulation 


generator so that the voltage at its ter- 
minals will rise at a certain rate as its 
load increases. If a generator and a trans- 
mission line are so designed that the rise 
of voltage at the generator terminals just 
corresponds with the loss of voltage on 
the line when the output of that gen- 
erator alone passes over it to some par- 
ticular point, then the pressure at that 
point may be held nearly constant for all 
A 
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indicates the voltage at the point in 
question according to the current on the 
line, or by telephone connection with a 
substation at the point where the con- 
stant voltage is to be maintained. Press- 
ure wires are a reliable means of in- 
dicating in the generating station the 
voltage at a point of distribution on the 
line, but the erection of these wires is 
quite an expense in a long transmission, 
and in such cases they are only occasion- 
ally used. Owing to inductive effects 
and to variable power-factors the amperes 
indicated on a line carrying alternating 
current is far from a certain guide as 
to the drop in voltage between the gener- 
ating station and a distant point. In 
long transmissions, telephone communi- 
cation between the generating plant and 
the substations is by far the most general 
way in which necessary changes to main- 
tain constant voltage at substations are 
brought to the attention of the attendant 


—O 
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Fia. 2.—Tue REGULATION OF TRANSMITTED POWER. 


energy is drawn from the 
These several conditions 


loads if no 
line elsewhere. 
necessary to make regulation by the com- 
pounding of generators effective can sel- 
dom be met in practice. If a varying 
number of generators must work on the 
same transmission line, or if varying 
loads must be supplied at different points 
along the line, no compound winding of 
generators will suffice to maintain a con- 
stant voltage at any point on the line 
that is distant from the power station. 
For these reasons the compound wind- 
ing of generators is of minor importance 
so far as the regulation of voltage on 
transmission lines is concerned, and on 
large alternators is not generally attempt- 
ed. An example may be noted on the 
3,750-kilowatt generators at Niagara 
Falls, where the single magnet winding 
receives current from the exciters only. 

A much more effective and generally 
adopted method of regulation of voltage 
at the generating plants of transmission 
systems is based on the action of an 
attendant who varies the current in the 
magnet coils of each generator so as to 
raise or lower its voltage as desired. 
The regulation must be for some one 
point on the transmission line, and the 
attendant at the generating plant may 
know the voltage at that point either by 
means of a pair of pressure wires run 
back from that point to a voltmeter at 
the generating plant, by a meter that 


in the generating plant. Few, if any, 
extensive transmission systems now oper- 
ate without telephone connection between 
a generating plant and all of its sub- 
stations, or between a single substation 
and the several generating plants that 
may feed into it. Thus, the generating 
plant at Spiers Falls, on the Hudson 
river, will be connected by telephone 
with substations at Schenectady, Albany, 
Troy and some half dozen 
places. On the other hand, the single 
substation in Manchester, N. H., that 
the energy four 
power plants has a direct telephone line 
te each. 

Where two or more transmission lines 
from the same power station are operated 
from the same set of bus-bars the voltage 
at a distant point on each line can not 
be held constant by changes of pressure 
on these bus-bars. One generator only 
may be connected to each transmission 
line and be regulated for the loss on that 
line, but this loses the advantages of 
multiple operation. Another plan is to 
connect a regulator in each transmission 
line before it goes from the generating 
plant. One type of regulator for this 
purpose consists of a transformer with 
its secondary coil divided into a number 
of sections and the ends of these sections 
brought out to a series of contact seg- 
ments. The primary coil of this trans- 
former may be supplied with current 


smaller 


receives from water 





ine ee ee 


342 


from the bus-bars and the secondary coil 
is then connected in series with the line 
to be regulated, so that the secondary 
voltage is added to or subtracted from 
that of the main circuit. A movable 
contact arm on the segments to which 
the sections of the secondary coil are 
connected makes it possible to vary the 
secondary voltage by changing the num- 
ber of these sections in circuit. In an- 
other transformer used for regulating 
purposes the primary coil is connected to 
the bus-bars as before and the movable 
secondary coil is put in series with the 
line to be regulated. The regulation is 
accomplished in this case by changing 
the position of the secondary relative to 
that of the primary coil and thus raising 
or lowering the secondary voltage. Both 
of these regulators require hand adjust- 
ment and the attendant may employ the 
telephone, pressure wires or the compen- 
sating voltmeter above mentioned, to de- 
termine the voltage at the centre of dis- 
tiibution. The voltage indicated by this 
so-called “compensator” is that at the 
generating station minus a_ certain 
amount which varies with the current 
flowing in the line to be regulated. The 
voltmeter coil of the compensator is con- 
nected in series with the secondary coils 
of two transformers, which coils work 
against each other. One transformer has 
its secondary coil arranged to indicate 
the full station voltage, and the other 
secondary coil is actuated by a primary 
coil that carries the full current of the 
regulated line. By a series of contacts 
the effect of this last named coil can be 
varied to correspond with the number of 
volts that are to be lost at full load be- 
tween the generating station and the 
point on the transmission line at which 
the voltage is to be held constant. If 
there is no inductive drop on the trans- 
mission line, or if this drop is of known 
and constant amount, the compensator 
may give the actual voltage at the point 
for which the regulation is designed. 
Automatic regulators are used in some 
generating stations to maintain a con- 
stant voltage either at the generator ter- 
minals or at some distant distributing 
point on a line operated by a single 
generator. These regulators operate 
rheostats that are in series with the mag- 
net windings of the generators to be regu- 
lated, and raise or lower the generator 
voltage by varying the exciting current 
in these windings. These regulators are 
much more effective to maintain constant 
voltage at generating stations than at the 
distributing ends of long transmission 
lines with variable power-factors. In 
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spite of the compound winding of gener- 
ators, of automatic regulators for the ex- 
citing currents in their magnet coils, and 
of regulating transformers in the trans- 
mission circuits, hand adjustment of rheo- 
stats in series with the magnet coils of 
generators remains the most generally 
used and probably the most reliable 
method of voltage control at the gener- 
ating stations of long transmission 
systems. 

The more exacting and final work of 
regulation in transmission systems is 
usually done at the substations. After 
a nearly constant voltage is delivered at 
the high-pressure coils of step-down 
transformers in a substation, there re- 
mains the varying losses in these trans- 
formers, in motor-generators or convert- 
ers, in distribution lines and in service 
transformers, to be compensated for. In 
general, three or four sorts of loads must 
be provided for, namely, arc or incandes- 
cent lamps for street lighting on series 
circuits, usually of 4,000 to 10,000 volts. 
Are and incandescent lamps on constant- 
pressure circuits of 2,000 to 2,500 volts 
for commercial lighting, direct-current 
stationary motors on constant-pressure 
circuits of about 500 volts, and alternating 
motors which may be served at either 
2,500 or 500 volts according to 
their sizes and locations. To these loads 
may be added that of street car motors 
of 500 volts, direct current, in some cases. 
Both the stationary and the street car 
motors, but more especially the latter, 
by their changes of load give rise to large 
and rapid fluctuations of voltage on the 
distribution lines to which they are con- 
nected. The problem of regulation with 
combined lamp and motor loads is not 
therefore so much to maintain a nearly 
constant voltage at the motors as to pro- 
tect the lamps from the fluctuations of 
voltage which the motors set up. 

For street car motors using direct cur- 
rent at about 500 volts the substation 
equipment includes either step-down 
transformers and converters, or motor- 
generators with or without transformers. 
It is the practice in some cases where 
both lighting and street railway service 
are drawn from the same transmission 
system to keep these two kinds of service 
entirely separate, devoting independent 
generators and transmission lines, as well 
as independent transformers and con- 
verters or motor-generators, to the street 
car work. This is done in the transmission 
system centering at Manchester, N. H., 
in which each one of the four water power 
plants, as well as the substation, has a 
double set of bus-bars on the switchboard ; 
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and from each water power to the sub- 
station there are two transmission lines. 
In operation one set of generators, bus- 
bars, transmission lines and transformers 
supply converters and motor-generators 
for the street car motors; and another set 
of generators, bus-bars, transmission lines 
and transformers are devoted to light- 
ing and stationary motors, in this sys- 
tem. Where street car motors draw their 
energy from the same generators and 
transmission lines that supply commercial 
incandescent lamps, some means must be 
adopted to protect the lighting circuits 
from the fluctuations of voltage set up 
by the varying street car loads. One way 
to accomplish this purpose is to operate 
the lighting circuits with generators 
driven by synchronous motors in the sub- 
stations. These generators may of course 
be of either direct or alternating type 
and of any desired voltage. The syn- 
chronous motors driving these generators 
take their current from the transmission 
line either with or without the interven- 
tion of step-down transformers. By this 
use of synchronous motors the lighting 
circuits escape fluctuations of voltage cor- 
responding to those on the transmission 
line, because synchronous motors main- 
tain constant speeds independently of the 
voltage of the circuits to which they are 
connected. This plan was followed at 
Buftalo where the street car system and 
the lighting service are operated with 
energy from the Niagara Falls stations 
over the same transmission line. In one 
of the substations at Buffalo both 2,200- 
volt, two-phase alternators and 150-volt 
continuous-current generators for light- 
ing service are driven by synchronous mo- 
tors connected to the Niagara transmis- 
sion lines through transformers. At other 
substations in Buffalo the 500-volt con- 
tinuous current for street car motors is 
obtained from the same transmission sys- 
tem through transformers and converters. 
Another solution of the problem of volt- 
age regulation where street railway and 
commercial lighting service are to be 
drawn from the same transmission line is 
found in the operation of 500-volt con- 
tinuous-current generators in the substa- 
tions by synchronous motors fed from 
the line either directly or through trans- 
formers. This plan has been adopted for 
the transmission system of the Boston 
Edison Company, which extends to a 
number of cities and towns within a radi- 
us of twenty-five miles. The substations 
at Natick and Woburn in this system, 
where there are street railways as well 
as lighting loads, will contain 500-volt 
continuous-current generators driven by 
synchronous motors connected directly to 
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the %,000-volt, three-phase transmission 
lines. In a case like this the synchronous 
motors maintain their speed irrespective 
of the voltage on the line and thus tend 
to hold that voltage steady in spite of the 
variable losses due to fluctuating loads. 

Stationary motors should not as a rule 
be operated from the same distribution 
lines that supply incandescent lamps, es- 
pecially in sizes above two or three horse- 
power, and this is the better practice. 
Motor circuits of about 2,400 volts and 
two or three-phase, alternating, or 500 
volts, direct current, may be supplied at 
a substation either by transformers alone 
in the first case or by transformers and 
converters in the second. In either case 
no especial provision is usually necessary 
for the regulation of constant pressure on 
the motor circuits. 

In some transmission systems the dis- 
tribution circuits for stationary motors 
are not fed by the same transmission lines 
that carry the lighting load, but draw 
their energy from lines that do no other 
work. This practice is certainly desir- 
able as it frees the lighting circuits from 
all fluctuations of voltage due to line 
losses with changing motor loads. Ex- 
amples of this sort may be seen at Spring- 
field, Mass., and Portland and Lewiston, 
Me., in each of which the load of station- 
ary motors is operated over independent 
transmission as well as distribution lines. 

In transmission systems series are and 
incandescent lamps for street lighting are 
commonly operated either by direct-cur- 
rent arc dynamos or by constant-current 
transformers or constant-pressure trans- 
formers with automatic regulators at the 
substations. The arc dynamos are driven 
bv either induction or synchronous motors 
supplied directly from the transmission 
line or through transformers. As the 
arc dynamos regulate automatically for 
constant current no further regulation is 
required. If the series arc and incan- 
descent lamps are to be supplied with al- 
ternating current the constant-current 
transformer or the constant-current regu- 
lator come into use. This type of trans- 
former and regulator alike depend for 
their regulating effect on the movement 
of a secondary coil on a transformer core 
in such a way that the current in this 
coil, which is in series with the lamps, is 
held nearly constant. Such constant-cur- 
rent transformers and regulators are 
usually supplied from the transmission 
line through regular constant-pressure 
transformers, and they hold their cur- 
rents sufficiently constant for the purposes 
of their use. 

The main problem of regulation thus 
comes back to the 2,000 to 2,500-volt, con- 
stant-pressure circuits for incandescent 
lighting, supplied from transmission lines 
through simple transformers at the sub- 
station. For this regulation the most re- 
liable instrument is the hand of a skil- 
ful attendant, guided by voltmeters con- 
nected with pressure wires from minor 
centres of distribution, and adjusting the 
regulating transformers, above mentioned, 
with either divided or movable secondary 
coils in series with the various distributing 
circuits. 
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ELECTRIC POWER FOR MINING 
PURPOSES.' 


BY GEORGE SCARFE. 

When electric power was first intro- 
duced in the Nevada County mining dis- 
trict, it found the field well supplied with 
a fine system of water ditches and pipe 
lines, supplying power to a great many 
mines and other industries; in fact, it 
is an ideal water system, and is still fur- 
nishing a first-class power, and the suc- 
cess of electricity in this district does not 
in any way mean that there is less water 
used than before; but it shows that elec- 
tric power has, by its flexible nature, 
created a field for itself. The reason for 
this is, perhaps, to be explained by the 
fact that many mines have been opened 
up above what may be called the water 
line, that is, they are above the ditches, 
or so little below them that water power 
is out of the question; also many that 
previous to the event of electric power 
were operated by steam, but had to close 
down owing to the excessive cost, are now 
again opened up and are being success- 
fully operated with the new power. To 
mines situated as above, electricity has 
solved the problem to the satisfaction of 
all. 

The location of mines at different levels 
below the source of water supply calls 
to mind a curious condition in regard to 
water power, which is this—water is sold 
at a fixed price per miner’s inch, regard- 
less of the head. A man, for instance, 
buys an inch of water at the ditch and 
irrigates his garden with it; ‘his neighbor, 
who is 100 feet below the ditch, buys 
an inch, and is able by the use of a small 
wheel to generate about one-fifth horse- 
power with the inch, and water his garden 
as well, and at the same cost as his friend 
above pays for irrigation alone. Now 
this is a condition we find, for suppose 
that a mine should be developed at, say 
100 feet below the ditch, and water power 
is used, they will get about 0.19 of a 
horse-power for each inch bought, as- 
suming that the wheels used have an 
efficiency of seventy per cent. At the 
same time another party has a mine 600 
feet below the ditch, and for each inch 
he will get 1.19 horse-power at the same 
efficiency. The first pa~ty gets his power 
for 64.2 cents per twenty-four-hour day, 
and the second party gets his for thir- 
teen cents per twenty-four-hour day, 
or $25.26 as against $3.90 per horse- 
power-month of thirty days. This ex- 
plains in part why the two powers have 
separate fields, as there is a point where 
the two are equal, for if you are getting. 
say one cent per kilowatt-hour for elec- 
tricity, and the motors have an efficiency 
of ninety per cent, then a water-wheel 
with an efficiency of seventy per cent at 
a head of 402 feet will cost the same per 
horse-power-month on continuous power, 
such as driving an air compressor or 
pump, but when it comes to intermittent 
work, such as hoisting, the head of water 
would have to be still higher to meet elec- 

1 Abstract of a paper read before the seventh annual 


convention of the ific Coast Transmission Associa- 
tien, Sam Rafael, Cal., June 16. 
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tric-driven machines at the prices in mind 
—one cent per kilowatt-hour and sixteen 
cents per inch for water—and any mine 
with less than 402 feet head can not af- 
ford to use it in place of electricity. 

For driving a quartz mill there is noth- 
ing to be compared to the synchronous 
motor, as it gives a steady speed, which 
can only be changed at the power-house. 
The returns from a mill driven by a motor 
of this type above the same mill driven 
by water is often enough to pay the 
monthly power bill. We have in Grass 
Valley one mill of forty stamps and six- 
teen concentrators driven by an eighty- 
horse-power synchronous motor that bears 
out this statement. The electricity is 
brought to the mine by the power com- 
pany, where it is metered, while in the 
case of water it is measured at the ditch, 
and, again, the convenience of cutting off 
the power by simply opening a switch is 
in favor of the last named. 

There was another condition which had 
to be met on introducing the power into 
this district. Many of the mines were all 
equipped with steam power, and to get 
the business started it was necessary to 
make the change as cheaply as possible, 
and many interesting outfits are to be 
seen. We have also the synchronous 
motor driving a direct-current machine, 
which, in its turn, operates motors of 
the railroad type for hoisting, which has 
been very successful ; but most of the large 
units are used to drive air compressors, 
for a good deal of pumping is done with 
air, the steam pumps using it in place of 
steam, as they did before, and the mines 
being deep it is a great help in the matter 
of ventilation, especially in the headings, 
where the exhaust from the drills fur- 
nishes plenty of good air. For this rea- 
son I do not expect to see electric drilling 
to any extent. In the matter of pumping, 
I think the electrically driven pump is 
coming to stay with us. We are now in- 
stalling two in one of the mines; one at 
the 700-foot level, and one at the 1,000- 
foot. These, we have no doubt, will be 
the means of many more going in. For 
the success of these pumps I have no 
fear, and it will open a new field for elec- 
tricity which will result in a profit both 
for the power company and the mine 
owner. 

There is one more application of the 
power I wish to see, that is, the hoist 
driven direct by motors of the induction 
type. 

We have in this district about 2,640 
horse-power in 133-cycle motors, and 700 
horse-power of sixty-cycle. The power- 
house on the South Yuba, is, as you no 
doubt know, the oldest in the Bay 
Counties’ system, and the first machines, 
two 330-kilowatt S. K. C. are still as busy 
as ever. These were originally driven by 
Tuttel wheels on 190 feet head, but one 
of them now has in addition, one 600- 
horse-power Doble working on 800 feet 
head. In the new addition, we have two 
330-kilowatt, 133-cycle, 5,500-volt ma- 
chines, operating with wheels, working 
under 190 feet head, also each has one 
600-horse-power Doble on the same shaft, 
under 800 feet head. 
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Developments at Niagara Falls for the Utilization of Its Power. 


Progress Being Made on Both Sides of the Niagara River. 


HE year 1903 will long be remem- 
bered for the activity it brought 
in the development of the power 

of the falls of Niagara. On October 4 
next it will be thirteen years since the 
sod of the development of the 
Falls Power was 
turned at the corner of Falls and Third 
streets in the American village of 
Niagara Falls, N. Y., since that 
memorable day, when the silver spada 
actuated the soil of the Niagara locality, 
there have been many truly wonderful 
and a marvelous spirit 


first 


Niagara Company 


and 


results obtained 

















rob one waterfall of a portion of its 
energy, but this single downpour of water 
is the greatest fall the world knows, and 














Power-Hovuse No. 2.—SHowi1ne THE *‘ TERRACE” DECORATED FOR A KECEPTION NEW York SIDE. 


of enterprise displayed. Not alone to 
the New York side has the progress been 
confined, but the industrial vigor has ex- 
tended into the Dominion of Canada, so 
that to-day the flags of two countries give 
protection to the development created to 






NIAGARA FALLS POWER CoMPANY. 


there is small prospect that its magnifi- 
cent beauty will ever be lessened by the 
works of man. This being accepted as 
fact, one can look upon the wonderful 
power works at Niagara as something 
destined to enlarge the world’s facilities 


of manufacture; while not being sur- 
rounded or accompanied by a destructive 
tendency. For this reason there is a 


























ForeBay OF Power-Hovuse No. 2, 


double pleasure in reviewing the indus- 
trial creations of Niagara, knowing that 
man’s construction will not mar Nature’s 
gift. 

On the New York side, the Niagara 
Falls Power Company is completing the 
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installation in its second great power 
station. This power-house stands on the 
opposite side of the inlet canal to power- 
house No. 1, and it is closer to the river. 
Its general style of architecture is quite 
similar to the beautifal lines that have 
won so much admiration for power- 
house No. 1, but its long stretch of roof 
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house No. 2 is 463 feet long, eighteen 
and one-half feet wide and 17814 feet 
deep. Its capacity is 55,000 horse-power. 
The unit of development is 5,000 horse- 
power, which provides for eleven turbines 
and the same number of generators. The 
turbines in the pit are of the Francis 
or inward discharge type, and work 
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discharge. The turbines in the new pit 
being of the internal discharge have the 
discharge water carried off through draft 
tubes, which add about ten per cent to 
the effective head. This increased ef- 
ficiency makes it possible to get ten per 
cent more power for the same amount 
of water used, and therefore the new in- 
stallation was planned for 55,000 horse- 
power instead of 50,000 horse-power, the 
capacity of the installation in plant No. 
1. The governors were also designed by 
Escher, Wyss & Company, but were made 
by A. Falkenau, of Philadelphia. They 
are of the oil pump operated type. 

The electrical equipment of power- 
house No. 2 was supplied throughout by 
the General Electric Company. The in- 
the advances made in 


stallation shows 





ENLARGED TRANSFORMER STATION OF THE NIAGARA Fats PowER COMPANY—INTERIOR ViEW NraGARA Power-HovseE No. 2, 
NEw YorK SIDE. 


is broken by gables at the ends and 
centre. Its length is about 560 feet, and 
its width about seventy feet. On the 
anal side there is a forebay structure 
about 420 feet long and seventy feet 


wide. The wheel-pit beneath power- 





under a head of 145 feet. The turbines 
were designed by Escher, Wyss & Com- 
pany, of Zurich, Switzerland, and built 
by the I. P. Morris Company, of Phila- 
delphia, Pa. The turbines in wheel-pit 
No. 1 are double wheels with outward 


the art after power-house No. 1 was com- 
pleted. The total of eleven generators 
is made up of six of one type and five 
of another, each differing in some feature 
from the generators in power-house No. 
1, so that the Niagara Falls Power Com- 
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pany has now three types of generators 
in its plants. The six generators first 
installed are of the external field type 
with the nickel-steel revolving magnet 
ring. Each is of 5,000 horse-power, or 
3,750 kilowatts, wound for 2,300 volts. 
eycles, at 250 revolutions 
As compared with the 


two-phase, 25 
per minute. 
generators in power-house No. 1 the ap- 
pearance of these new machines in power- 
house No. 2 is changed by the fact that 
the iron bridge over the machines has 
been omitted, the change being brought 
about by placing the collector rings at 
the bottom of the dynamo shaft instead 
of at the top. The regulation of the 
new generators is nearly three times as 
close as those of power-house No. 1, and 
the system of ventilation is radically 
different. 

The other five generators to have place in 
power-house No. 2 will be of the internal 
revolving field type, each of 5,000 horse- 
power, wound for 2,300 volts, twenty- 
five cycles, two-phase, and will make 250 
revolutions per minute. These machines 
are now being installed. They will be 
of the same regulation as the si 
machines above referred to, but will cost 
less to build and will be more simple to 
handle. For all there are three types of 
generators in the two stations no trouble 
will be experienced in operating them in 
parallel. The ten generators in power- 
No. 1 two 
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house are operated from 
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gallery structure running through the 
On it thirty-six con- 


centre of the floor. 

















Vol. 483—No. 11 





panel is a complete unit, having all the 
switches and instruments necessary for 





THE New Styie Power GENERATOR IN PowER-HousE No. 2—Ne&w YorK SIDE. 


trolling panels are mounted; eleven being 
generator, twenty-two feeder, two inter- 
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switchboards, while in power-house No. 
2 there is but one switchboard. It is a 





switch- 
Each 


connecting and one exciter. All 
is done by relay switches. 


ing 


any operation. which may be made upon 
it. Under normal conditions, it is ex- 
pected to operate the total of twenty-one 
generators in the two stations in four 
groups, but any generator may be thrown 
into any group desired. 

The exciter plant in connection with 
the new installation in power-house No. 2 
has been placed in a chamber excavated 
in the side of. the wheel-pit. The plant 
consists of four 150-kilowatt compound- 
wound vertical shaft, 220-volt exciters, 
each of which has its independent tur- 
bine placed directly. underneath it. Each 
exciter turbine has its individual gover- 
nor, the speed being 750 revolutions per 
minute. The power-house lights and 
auxiliary motors are operated from this 
plant. Interconnection may be made 
with the exciter plant in power-house 
No. 1. The main generator switch- 
board is connected by telephone with the 
exciter chamber. 

Extending under the inlet canal, at a 
depth of 130 feet from the surface, there 
is a connecting tunnel between wheel- 
pit No. 1 and wheel-pit No. 2, for the 
convenience of the company’s employés. 

The water from the inlet canal flows 
through arches, the tops of which are 
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EXTERIOR OF PoweR-House No. 2—NEw YORK SIDE. 


ielow the surface, into the forebay, where 
it reaches the racks under cover of that 
-tructure. This construction is ex- 
ected to be an aid in removing the ice 
lifficulties of winter. The roof of the 
torebay structure has been nicely finished, 
ind has been given the name of “The 
errace.” It is a delightful spot from 
vhich the upper river, the inlet canal 
nd general surroundings of these great 
ower plants can be viewed. As a point 
if interest and entertainment, it was first 
pened to the public on the occasion of 
ihe recent convention of the American 
Institute of Electrical Engineers at 
Niagara; the scene that pleasant after- 
noon being faithfully portrayed in one of 
ihe accompanying illustrations. 

During the present year the Niagara 
Falls Power Company has made notable 
‘hanges in the method of running its 
cables for distribution. In February it 
built a conduit from the south end of 


power-house No. 1 around the west side to + 


the Forbes subway, a distance of about 
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800 feet. In this new conduit twenty- 
four ducts were placed for carrying cables 
of 1,000,000 circular mils. Now the 
company has just finished tearing down 
the stone bridge that extended over the 
inlet canal between power-house No. 1 and 


‘the transformer station. It will be re- 


called by those familiar with the Niagara 
installation that at one time practically 
all the cables from power-house No. 1 
passed through this bridge, but under the 
new method the cables not placed in the 
conduit mentioned above have been 
placed in a new conduit built di- 
rectly under the bridge site, so that 
now the cables from the original gener- 
ating station pass underground to the 




















ARRIVAL OF DRAFT TUBE FOR THE CANADIAN NIAGARA PowER CoMPANY’s INSTALLATION, 











SLUICEWAY OF CANADIAN NIAGARA POWER CoMPANY. 


transformer station. This new conduit 
built to replace the bridge, has sixty 
ducts, each about three and one-quarter 
inches in diameter. They are arranged in 
groups of twelve and a feature is that no 
concrete was placed about them except 
sufficient to hold them in place. In this 
manner free ventilation is provded, and 
ventilators have been placed in a walk 
extending along the former bridge site 
over the conduit. There now passes 
through this new conduit all power from 
station No. 1 that is to be transformed 
and also some that is sent direct to con- 
sumers. An additional fact is that the en:T 
of the inlet canal beyond power-house Nov. 
1 had been filled in, and was no longer 
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used for water purposes, so that the 
bridge was no longer a necessity. The 
spot has been graded and seeded, and a 
driveway is to be built across it from 
1 to power-house No. 2. 
Running along the walk from power 
~house No. 1 to the transformer station 
there is a parapet wall with ornamental 
The change opens up a fine new 


power-house No. 


lamps. 
view of power-house No. 1, the canal 
and river. William A. Brackenridge is 
the resident engineer of the Niagara 
Falls Power Company, H. W. Buck is 
the electrical director, and P. P. Barton, 
clectrical superintendent. 
NIAGARA FALLS HYDRAULIC POWER 
MANUFACTURING COMPANY. 
This company owns and operates the 


AND 


surface canal power development on the 
New York state side of the Niagara river. 
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side at Niagara might easily acquire the 
impression that scenic Niagara is des- 
tined to destruction, for in the precincts 
of pretty Victoria Park the hand of capi- 
tal and industry has laid such a firm 
grasp that the average visitor might find 
it hard to believe that it will be possible 
to throw it off. However this may be, 
ithe commissioners of Victoria Park have 
promised the public that the beauty of 
Canadian Niagara shall remain unim- 
paired when the general clearing up takes 
place, a few years hence; for the power 
works now in progress there will take 
several years to complete. Three compr- 
nies are actively at work rushing their 
different toward completion. 
They are the Canadian Power Company, 
the Ontario Pewer Company, and _ the 
Toronto & Niagara Power Company. 


projects 
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charge of the turbines has a length of 
about 2,200 feet. It is about twenty-fiv: 
feet high and eighteen feet wide. Th. 
tunnel has been driven from the whee}. 
pit to the river, and the work of lining 1: 
is now in progress and is about half fin- 
ished. The lining has a concrete back 
with brick facing, the arch being wholly 
of brick. At the portal of the tunne’. 
which is very close to the edge of th 
Horseshoe Fall, all the  second-clas- 
masonry is in. Owing to the spray fron 
the fall, it will be impossible to complet 
the masonry at this point until next sum- 
mer, for cold weather will cause immens 
quantities of ice to form all about th 
portal. 

The Canadian Niagara Power Com 
pany is also having built a forebay, in] 
canal and sluiceway, work on all of whic!) 
is progressing nicely. 

The installation of this company wi! 
he notable because the unit of develoy 
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Vemrorary POWER PLANT, ONTARIO POWER COMPANY, CANADIAN SIDE. 
oF RrveR-Bep Lert Dry. 


For years it has been making important 
additions to its power-house and _ instal- 
lation, while it has constantly been at 
The 
canal is 4,400 feet long, and the company 
When 
the company acquired the property the 


work enlarging its canal capacity. 
has a right of way 100 feet wide. 


canal had a width of about thirty feet, but 
it has extended it until for the entire 
length it is 100 feet wide. 
has also been materially dcepened, a work 
yet - New 
wheels and generators are being installed 


rm 
Che waterway 


that is not as completed. 
in its power-house in the gorge, and a 
new power station is being built in the 
gorge a short distance below the present 
The development of this com- 
pany is one of the most important at 
«Niagara. 

ON THE 


station. 


CANADIAN SIDE. 


The visitor to the Canadian 


tourist 





WORKS OF THE CANADIAN NIAGARA POWER 
COMPANY. 

The Niagara Power 

pany was first to be granted a franchise 


Canadian Com- 


by the Ontario Government on recom- 
mendation of the commissioners of Vic- 
This franchise grants the 
right to an original development of 100,- 
000 horse-power by means of a wheel-pit 
and tunnel tail-race. The plans of this 
company are furthest advanced, and 
it will be the first to have power ready 
for sale and transmission. It is con- 
trolled by practically the same capital as 
the Niagara Falls Power Company. The 
full length of the wheel-pit of the Cana- 
dian Niagara Power Company will be 
about 480 feet. It will be twenty-one 
feet. wide and about 170 feet deep. The 
first section, having a length of about 265 
feet, has been sunk to the required depth, 
and the extension is now being excavated. 
The tunnel that will carry off the dis- 


toria Park. 


EFFECT OF THE 
ONTARIO POWER CoMPANY’S WORKS, 


Wixo-Dam Construction. Vast AREA 


CANADIAN SIDE. 


ment will be 10,000° horse-power, the 
generators to be wound for 12,000 volts, 
three-phase. These machines will be at 
the internal revolving field, vertical shatt 
type, and will make 250 revolutions pez 
minute. They are being built by the 
General Electric Company, and will have 
a diameter of about nineteen feet. The 
high voltage at which the current will v° 
generated on the Canadian side is signifi- 
cant of long-distance transmission, and it 
is understood that for long-distance trans- 
mission step-up transformers will be use.! 
to raise the voltage to 22,000, 40,000 or 
60,000 volts. Cecil B. Smith is the resi- 
dent engineer of the Canadian Niagara 
Power Company, while William A. Brack- 
enridge is the consulting engineer. 


ONTARIO POWER COMPANY. 


The plan of the Ontario Power Com- 
pany is somewhat similar to that em- 
ployed by the Niagara Falls Hydraulic 
Power and Manufacturing Company on 
the New York side, in that its power- 
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house will be located at the water’s edge 
in the gorge only a short distance from 
the Horseshoe Fall. The site for the 
»ower-house has been partially cleared, 
and a roadway has been built along the 
water from the Maid of the Mist landing 
to where the station will stand. The 
water supply of this company will be 
‘onducted through Victoria Park in a 
-teel flume or tube about eighteen feet in 
diameter, laid in a trench and covered 
trom view in order that its presence will 
ot intrude upon the scenic features of 
the park. This flume will run through 
ihe park at the base of the bluff back 
rom the river. The flume will receive 
its water from a forebay now being built 
ibove the Dufferin Islands. In order t» 
‘ivert the waters of the river during con- 
-truction of the forebay a huge wing dam 
vas built extending about 800 feet out 
into the river. This had the effect of lay- 
ng bare a large section of the river-bed, 
ind to-day it is not the least interestin., 
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and another dam will be built inside of 
this big dam. The company’s franchise 
will permit a development of 125,000 
horse-power. M. P. Davis, of Cornwali 
and Ottawa, has the.contract for the con- 
struction of the wheel-pit of this com- 
pany, while Anthony C. Douglass, whe 
is building the tunnel of the Canadian 
Niagara Power Company, will also build 
the tunnel of the Toronto & Niagara 
Power Company. Contractor Davis is 
now getting his plant on the ground. 
Contractor Douglass has commenced 


work on his big contract, and is 
at present engaged in’ sinking a 
shaft seven by fifteen feet on the 
shore at a point about 375 feet 
back from the fall. This shaft will 


be carried to a depth of 160 feet, and 
from its bottom there will be built a 
lateral tunnel eight by fifteen feet ex- 
tending out under the river-bed about 
650 feet to the line of the main tunnej 
From this junction point headings will 
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the shaft now being sunk. The present 
depth of the shaft is about ninety feet. 
The point where the lateral tunnel will 
strike the line of the main tunnel will be 
hut a short distance back of the falling 
water of the Horseshoe Fall, behind 
which the discharge of the tunnel will 
flow into the lower river. 

Combined, the franchises of the three 
companies now working on the Canadian 
side permit of a development of 375,005 
horse-power, a stupendous amount of 
force. Under the provisions of their 
franchises they will pay the park com- 
missioners at the rate of one dollar per 
annum for each electrical horse-power 
generated and used and sold or dispose: 
of over 10,000 electrical horse-power up 
to 20,000 electrical horse-power, and the 
further payment of the sum of seventy- 
five cents for each electrical horse-power 
generated and used and sold or disposed 
of over 20,000 electrical horse-power up 











BUILDING THE BiG COFFERDAM OF THE ToRONTO & NIAGARA 
POWER COMPANY, CANADIAN SIDE. 


feature of Niagara. ‘To aid in its wor« 
the Ontario Power Company has erected 
a temporary power plant operated by 
water carried through a long flume, as 
shown in the illustration. At the heal 
of the flume of the company a gatehouse 
will be located. At the lower end of the 
big pipe the water will pass into pen- 
stocks that will carry it down the high 
bank to the wheels to be located in the 
power-house. The company’s franchise 
allows of the development of 150,000 
horse-power, it having practically two 


rights. 
rH—K TORONTO & NIAGARA POWER COM- 
PANY. 
For its proposed development — the 


Toronto & Niagara Power Company has 
also adopted the wheel-pit and tun- 
nel plan of construction. The power- 
house of this company will be located a 
short distance up the river from the sta- 
tion of the Canadian Niagara Power 
Company. At present a large coffer- 
dam is being built about the wheel-pit 
site to shut off the water of the river, 





he driven up and down stream in the 
construction of the main tunnel, whice 
will have a slightly larger area than the 
tunnel of the Canadian Niagara Power 
Company. The route of the tunnel from 
the wheel-pit to the gorge extends right 
under the river-bed, and the excavate 
material will be raised to the surface up 














OFFICE OF THE ToroNTO & NIAGARA PowER 
CoMPANY, CANADIAN SIDE. 





SINKING THE SHAFT FOR THE TUNNEL OF THE TORONTO & NIAGARA 
Power CoMPANY, CANADIAN SIDE. 


to 30,000 electrical horse-power, and the 
further payment of the sum of fifty cents 
for each electrical horse-power generated 
and used and sold or disposed of over 
30,000 electrical horse-power; that is to 
say, by way of example, that on genera- 
tion and use and sale or disposal of 
30,000 electrical horse-power the gross 
rental shall be $32,500 per annum, paya- 
ble half yearly, and so on in case of 
further development as provided, and 
that such rate shall apply to power sun- 
plied or used either in Canada or the 
United States. 

This gives the management of Vic- 
toria Free Park a very handsome annual 
income, which is being expended for the 
betterment of the park; each company 
having made a deposit of advance rental 
as a guarantee of good faith. While the 
developments are having the effect of 
making many changes within the park 
boundaries, there is much filling going 
on, which, when finished, is expected to 
add materially to the beauty of the pleas- 
ure ground. 
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THE PRODUCTION AND DISTRIBUTION 
OF ALTERNATING CURRENT FOR 
LARGE CITY SYSTEMS.' 


BY RICHARD McCULLOCH. 


The large city street railway system of 
to-day is due to a process of evolution. 
In most cities twenty years ago the busi- 
ness of transporting passengers through 
the streets on rails was divided up among 
several companies operated with more or 
less skill, each independent of the other, 
and each striving after the other’s busi- 
ness and paralleling its tracks. When 
the electric era came on, motive power 
was changed, and a new equipment 
selected according to the judgment of the 
manager, with no particular regard for 
standardization of apparatus, and with- 
out any thought toward a unity of pur- 
pose in the operation of the several prop- 
erties. So it comes about that when 
several roads are consolidated into one 
system, as has happened in all except a 
few of our large cities, the manager of 
the consolidated property finds himself 
in possession of all sorts and styles of 
equipment, chosen with a greater or less 
amount of wisdom, and an aggregation 
of power plants and feeder systems which, 
however suitable they might have been 
for the individual roads, do not lend 
themselves readily to an economical 
operation of the property as a whole. The 
weeding out and the standardization of 
apparatus, and the adjustment of genera- 
tion and transmission systems is the task 
of to-day. The question of power plants 
and distribution is the most difficult of 
solution, and in taking it up several plans 
suggest themselves. 

1. To keep the best of the present 
plants, add to them as necessary, and ad- 
just the distribution systems from them. 

2. To abandon the present plants, con- 
structing an entirely new plant with a 
new distribution system leading from it, 
using the old plants as substations if 
they are suitably located. 

3. A combination of these two systems, 
which consists in the beginning of a new 
plant, the plans of which contemplate 
the operation of the entire system from 
it at some future date; at the present 
time, however, only putting enough ap- 
paratus in the station to take care of the 
growth of the system and adding to it 
from year to vear as other stations are 
abandoned. 

Either of the latter schemes would lead 
us to consider the generation of alternat- 
ing current and its transmission to sub- 





1A paper presented at the twenty-second annual 
meeting of the Amerizan Street Railway Association, 
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stations, and any change in the power 
plant system involves a discussion of the 
relative advantages of power generation 
in one or several power plants. This 
question has lately received a great deal 
of attention in the engineering world, 
and has been thoroughly discussed from 
an engineering standpoint. 

The great and all-important question 
which confronts the manager and which 
the engineer should assist him in solving, 
is how to transport passengers with the 
greatest degree of safety, reliability and 
economy. The power plant and trans- 
mission system constitute only two links 
in the chain of many devices necessary 
to accomplish this task, and should nor 
be given undue importance in the laying 
out of the general scheme. Economy of 
generation or transmission of power 
should never be sought after at the ex- 
pense of safety or reliability of operation. 
True engineering should take into ac- 
count the financial questions involved in 
the operation of the property, but un- 
fortunately there are fads and fashions 
in engineering, just as in matters of 
dress. Large questions of policy which 
should be solved by sound engineering 
have sometimes been settled from a de- 
sire to be in the prevailing fashion or to 
have a power plant which will eclipse in 
daring the last one built. This can not 
always be laid at the door of the engineer, 
who is sometimes called into consulta- 
tion only after the great questions have 
been disposed of, leaving him only the 
details. All this, perhaps, has little to 
do with the subject of this paper, but it 
is given as a preface, because, after all, 
more important than the question of how 
to generate and transmit alternating cur- 
rent is whether or not to generate it at 
all. 

In this paper the alternating current 
will be considered to be made by steam 
power at a central power station, trans- 
mitted at a high voltage to substations 
located in different parts of the territory 
to be served, there converted into 575- 


volt direct current and distributed by — 


means of feeders to the trolley sections 
in the usual way. 

The use of alternating-current motors 
for street cars, although the subject of a 
great deal of experimenting, has not yet 
been successful. In Switzerland on an 
interurban road and in northern Italy 
on a steam road which has been converted 
to electric traction, alternating-current 
motors are used, and their use was seri- 
ously considered in the electric equip- 
ment of one of the London underground 
roads formerly operated by steam loco- 
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motives. Where the stops are frequent, 
however, as is the case in city service, in 
the present state of the art the use of 
alternating-current motors is impractica- 
ble. 

For railway and power transmission 
work, the advantage of transmission by 
alternating current is that small high- 
tension feeders from the central station 
and short direct-current feeders from the 
substations are substituted for the long, 
heavy lines of feeders leading from the 
central direct-current station. The prob- 
lem is more one of current transmission 
than of current production. 

The discussion will be taken up under 
the following headings: 

The production of alternating current. 

The transmission of alternating cur- 
rent. 

The relative advantages of alternating 
and direct-current transmission. 

As a complete description of an alter- 
nating-current station, transmission line 
and substation would be very lengthy, 
and of no great novelty, the following dis- 
cussion will call attention only to those 
general points which are most remarkab!e 
in present practice and those which 
should be especially looked after in the 
design. 

THE PRODUCTION OF ALTERNATING CUR- 
RENT. 

Site of Station—The central station 
should be located where coal may be ob- 
tained by rail or water, or both, and where 
large quantities of water may be obtained 
for condensing purposes. If a location 
fulfilling these requirements may be ob- 
tained in any large city near the centre 
of gravity of the load, well and good; if 
not, it is not so serious as it would be if 
the plant were designed to furnish direct 
current. The location should not be in 
a residence district where the plant is 
apt to become a nuisance, and physical 
obstacles to the laying of feeder mains, 
such as rivers, bridges, etc., should be 
avoided if possible in the selection of the 
site. : 

In the general principles of its con- 
struction, the alternating-current plant 
does not differ from the direct-current 
plant, except that the amount of power in- 
stalled and the size of units usually war- 
rant a magnitude of construction rarely 
attempted in direct-current plants. We 
have the same boiler plant, the same en- 
gines, similar generators, and a switch- 
board which transmits alternating cur- 
rent to feeders instead of direct current. 

Coal Supply—There is no point more 
important to the continuous operation of 
a power plant than regularity and in- 
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fallibility in the delivery of coal. The 
amount of coal coming to one of our large 
power plants is such that extraordinary 
means must be taken for quickly unload- 
ing and handling it. If the coal is de- 
livered by rail, a large switchyard must 
be provided for handling the cars, and if 
bottom dumping cars can not be depended 
upon, some form of a car tipple for quick 
unloading should be installed. The tipple 
used on the ore docks suggests itself for 
this purpose. If coal is delivered by 
water, clam-shell drop buckets are used 
for unloading the barges. Those of us 
in the West learned by last winter’s experi- 
ence that we must expect at times to be 
obliged to burn all sorts of coal in all 
sorts of condition. It is, of course, prefer- 
able that the coal should be delivered 
crushed ready for the automatic stokers, 
hut provision should be made in the lay- 
out of the station for a coal crushing 
plent to handle lump and mine run coal. 
The quantity of coal burned in the large 
stations is such that if an attempt is 
made to furnish storage capacity within 
the plant for even a modest period of 
time, the size and cost of the building are 
cnormously increased by the large coal 
tank perched high in the air above the 
boilers. It is perhaps a better plan if the 
location of the power plant permits it, 
to carry only a few days’ supply in the 
tank in the boiler room, and provide a 
separate building for the coal reserve, 
connected by conveyors to the boiler room, 
where the coal may be kept nearer the 
ground, and the cost of the ironwork for 
its storage diminished. 

The large power plants in the eastern 
cities burn buckwheat anthracite, while 
those in the West burn bituminous screen- 
ings, which term includes all that will 
pass through the one and one-quarter inch 
screen at the mine, including the dust and 
fine coal made by the cutters. The plant 
should be laid out for the kind of coal 
it is intended to burn, and in cases where 
the cities are located so far from the 
mines that the cost of transportation be- 
comes a large factor in the cost of the 
coal, it would pay to devote a great deal 
of attention to a determination of what 
is really the most economical coal to burn, 
and not assume as is often done, that 
that coal is the best which can be had for 
the lowest price per ton. 

Building—The power plant building 
should be substantial and fireproof and 
just as ornate as the directors of the com- 
pany wish to authorize, it being remem- 
bered that although it is creditable to 
a railroad company to have a handsome 
power plant, the gross receipts are not in- 
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creased nor the operating expenses de- 
creased thereby. The plant should be en- 
tirely closed and should be constructed 
with the idea that all employés and visitors 
should enter by one door and be checked 
in and out, just as in a well-managed 
factory. When this door is closed the 
plant should be impregnable, and con- 
veniences should be arranged so that if 
necessary the entire operating force can 
be lodged and fed in the building. 

Coal and Ash-handling Machinery—The 
apparatus to handle the coal and ashes 
of a large power station constitutes a 
formidable plant in itself. It is, perhaps, 
better in a large installation to keep the 
coal and ash-handling apparatus inde- 
pendent, as ashes are much more abrasive 
than coal, and it is better to leave either 
set of apparatus free so that it can be 
used at any time. Some form of the self- 
dumping bucket conveyor is in general 
use for coal, while various apparatus has 
been installed for handling ashes. 

Mechanical Stokers—The use of me- 
chanical stokers in the large plants of 
to-day is universal. They are more effi- 
cient on low-grade fuel, and By their use 
and that of coal and ash-handling ma- 
chinery, the employment of a large num- 
ber of laborers in the boiler room is dis- 
pensed with, and the likelihood of labor 
troubles diminished. In fact, if it were 
necessary to handle the coal and ashes, 
and fire the boilers by hand, it would be 
difficult to get men enough into some of 
our large plants to keep them going, and 
these men would be a constant source of 
annoyance. 

Boilers—Some form of water-tube 
boiler is usually chosen for large plants 
because it may be made in large sizes 
without danger of explosion, and occu- 
pies less ground space per horse-power 
than the fire-tube boiler. There is noth- 
ing remarkable about the boiler installa- 
tion for an alternating-current plant ex- 
cept that the size of the plant and the 
size of the units is such that a two-story 
boiler room is usually required. This 
feature, however, has already been in- 
troduced in some of our large direct-cur- 
rent plants. The question of pressure and 
superheated steam, while naturally be- 
longing to boilers, will be taken up in the 
discussion of steam engines. 

Engines—Until quite recently the only 
prime mover for driving generators of 
large size in railway steam plants was 
the compound, condensing steam engine. 
The triple expansion engine has been used 
in no large installation. In one recent 
installation a duplex compound engine, 
with the two low-pressure cylinders hori- 


or 


vd L 


zontal and the two high-pressure cylinders 
vertical, drives the generator. This is a 
mammoth unit of 5,000 kilowatts and is 
the largest which has been built. 

Steam Turbines—Of late years, how- 
ever, improvements in manufacturing fa- 
cilities and our increased knowledge of 
the properties of steam have made possi- 
ble the utilization of the steam turbine, 
which, remarkable to state, makes use of 
the principle upon which the first steps 
toward the application of steam as a prime 
mover was based. It seems as if we are 
on the verge of a radical change in the 
application of steam, as the introduction 
of the turbine makes an entire change in 
the usual layout of the power station. 
And, as in the case of all great inventions, 
necessity was the mother of this one. The 
steam engine has reached such a size that 
for large units it is heavy, clumsy, deli- 
cate of adjustment and requires constant 
skilled attention. On account of the in- 
ertia of the valves and reciprocating parts, 
the speed of the steam engine must be 
kept so low that the cost of the electric 
generator is greatly increased. In fact, 
it would seem that the limit in the size 
of steam engines for driving electric gen- 
erators is about reached. If the claims of 
its advocates are only partly realized, the 
steam turbine is the ideal machine for 
driving alternating-current generators. 
The efficiency of the steam turbine is 
claimed to be fully equal to that of the 
best steam engine; the turbine being a 
rotary machine, the thrusts caused by the 
reciprocating motion of the steam engine 
are avoided, thus relieving the foundation 
and frame of that strain, and facilitating 
the operation in parallel of alternating- 
current generators; foundations and 
buildings for turbines are cheaper than 
for engines; as the electric generator is 
driven by the turbine at a much higher 
speed than by the engine, its cost is less; 
there being no valve gear and recipro- 
cating parts in connection with the tur- 
bine, its maintenance is less, and there is 
no need of the skilled attendance during 
operation, so necessary with the engine; 
as no oil is needed for the lubrication of 
the turbines, the steam may be condensed 
in surface condensers and used over again 
in the boilers, thus affording practically 
distilled water for boiler use. All of these 
claims are being made for the turbine, 
and although all of them may not be fully 
realized, it is likely that there will be 
such advantages in the use of steam tur- 
bines that no large alternating-current 
plant will be built in the future con- 
taining any other prime mover. One of 
the most important advantages of the 
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steam turbine for electric work is that be- 
tween half load and fifty per cent over- 
load its efficiency is nearly constant, and 
that even at less than half load its effi- 
ciency is good. 

Superheated Steam—The amount which 
steam may be superheated when used for 
driving steam engines is limited on acz- 
count of the carbonizing action of the 
steam on the cylinder and valve lubricants. 
With a special valve gear constructed for 
use with superheated steam, steam super- 
heated 150 degrees Fahrenheit above the 
temperature corresponding to its pressure 
may be used. With steam turbines any 
superheat which it is practicable to obtain 
may be used, and great economy is effected 
by its use. Some of the makers of water- 
tube boilers now make an attachment to 
be placed in the path of the heated gases 
within the brickwork of the boiler for 
superheating the steam. The amount of 
superheat which can be obtained by this 
device depends upon its heating surface, 
but enough heating surface may be placed 
within the brickwork of a boiler to ob- 
tain about 200 degrees of superheat. If 
it is desired to obtain a greater degree 
of superheat than this, it is advisable 
to use an external superheater. 

Condensers—In the 
maximum economy by the use of steam 


order to obtain 
turbines, as rare a vacuum as possible 
should be maintained by the condenser, 
the usual specification calling for twenty- 
eight inches. 
and more expensive condenser than is 
usually installed with the same capacity 
in steam engines. The economy of the 
steam turbine increases very rapidly, both 
with the quantity of superheat and the 
rareness of the vacuum, and the limit of 
twenty-eight inches has only been set 
because it is the limiting vacuum which 
it is practicable to maintain. 

Steam Pressure—Economy in the use 
of steam also increases with the steam 
pressure. With compound condensing 
engines the common pressure in use is 
175 pounds, while with steam turbines 
the economical point seems to be about 
200 pounds. 

Piping—The design and_ installation 
of the piping in a large, higher-pressure 
plant necessitate the greatest degree of 
skill. The old fads of double-headers, 
auxiliary headers and loop systems have 
expired, and now the best practice is to 
make the piping as short and simple as 
possible, and make up in excellence of 
construction the security which it was 
once sought to obtain by doubling the 
installation. In some of the large plants 
recently installed, the condensers have 


This necessitates a larger 
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been set directly over tunnels connected 
with the water supply and the heavy pip- 
ing necessary for the condensing water 
has been entirely done away with. 

Auxiliaries—The auxiliary apparatus, 
such as coal-crushers, coal and ash-hand- 
ling machinery, stoker machinery, boiler 
feed pumps, condenser pumps, air pumps. 
cranes, exciters, elevators, etc., require 2 
large amount of power for their opera- 
tion, and the piping for the engines fur- 
nishing this power is expensive of in- 
stallation and maintenance. It is recom- 
mended that these auxiliaries, as far as 
possible, be driven by motors, preferabiv 
induction motors. There will be a gain 
in economy over steam operation, and a 
large amount of high-pressure steam pip- 
ing will be done away with. Any ma- 
chine which should run at a reasonab!y 
constant speed can be operated by means 
of an induction motor, and one which re- 
quires a variable speed can be run with 
a direct-current motor. 

For one alternating-current 
plant, the construction of which is now 
pending, it is proposed to furnish current 
for the auxiliaries and for the excitation 
of the follows: Small 
alternating-current generators, driven by 
turbines, are to be installed to furnish 
eurrent of a voltage suitable for driving 
all the induction motors in the plant. 
Rotary converters, driven by this current, 
furnish the direct current, probably at 
250 volts, for exciting the main gen- 
erators, and for lighting the plant. A 
storage battery installed on this 250-volt 
circuit steadies any fluctuations and fur- 
nishes a reserve in case of a breakdown. 
In this way the running of the auxiliaries, 
the excitation of the generators and the 
lighting of the plant are made entirely 
independent of the main current supply. 

Division Large alternat- 
ing-current city plants as at present in- 
stalled represent a vast quantity of power 
under roof. 
might cripple the plant would have very 
serious results, and affect a large number 
of people and industries. The greatest 
care should be taken to such a 
possibility. In order to prevent, as far 
as possible, the crippling of the entire 
plant by an accident to any part of it, 
some of the more recent installations 
have been divided into units, each unit 
consisting of a generator, engine and 
condenser, together with the necessary 
number of boilers to furnish steam for 
the engines and the auxiliaries in con- 
nection with the boilers. It is intended 
that each unit shall be independent of 
any other; in fact, there will be as many 


large 


generators as 


into Units 





one Any accident which 


avoid 
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separate power plants as there are units, 
An emergency steam connection is mad: 
between the but fore 
emergency use alone. The unit meihiod 
minimizes the danger of a complete shut- 
down of the plant, but the price paid {vy 
it is the greater amount of reserve «p. 
paratus necessary, and also a somewhat 
poorer economy if the unit idea is «xr- 
ried out in detail as to feeders and s\\\)- 
stations. 

Frequency—By common consent a_je- 
riodicity of twenty-five cycles per seco: 
has been adopted in the United States ‘or 
alternating-current power work. In |)u- 
rope there seems to be no fixed standiv), 
each installation following the ideas of 
its designer. Rotary converters work }t- 
ter at low frequency, and in a combined 
railway and lighting plant where alteriat- 
ing-current lighting is to be done it is 


steam headers, 


to generate at twenty-five cycles, use 
rotary converters at this periodicity 
the railway and direct-current lighting. 
and install motor generators to give a 
frequency of sixty cycles for any alter 
nating-current lighting. 

Phase—Where the generator voltage is 
used in transmission, it is the accepted 
practice to generate three-phase current. 
Where the generator current is stepped 


up for transmission, it is the custom 
with some manufacturers to generate 
two-phase current and in stepping up the 
current for transmission to change it to 
three-phase. In most city installations 
the desired transmission voltage is less 
than 15,000, and as this voltage can be 
obtained with modern insulation in we!! 
designed generators, unquestionably the 
best practice is to generate at the trans- 
mission voltage, because this obviates the 
Where the 


above 


use of step-up transformers. 
desired transmission voltage is 
that which can be obtained in the gener- 
ator, it is common to generate at a- low 
voltage and raise to the transmission volt- 
age by means of step-up transformers. 
Operation of Generators—For railway 
and power purposes there is no great 
difference between the running of alter- 
nating and direct-current generators. 1! 
there is any difference it should be in 
favor of the alternating-current machine, 
owing to the substitution of rings for the 
commutator, and the slightly greater 
efliciency owing to the absence of brus’: 
friction and losses. The large moder: 
machines are made of the revolving 
field type, the revolving parts carrying 
low-voltage current and the high-voltage 
confined to the stationary parts with 
little risk of accidental contact with -per- 


sons. With engines of good regulation 
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and similar types of valve gear there is 
no difficulty in running engine-driven 
aliernating-current generators in parallel, 
and with generators driven by turbines 
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wi ch have a constant impulse through- 
ou! the entire revolution, operation in 
nircllel becomes a simple matter. 
~vitehes—The handling of high-volt- 
age current in large quantities is quite 
a -crious question, and the switches and 
sw ching devices of a large alternating- 
current station have become one of the 
Most important parts of the plant. In 
the more recent installations, the switch 
icts are broken in oil and each switch 
is silt in a brick fireproof compartment. 
The bus-bars are divided into several 
ms, so that in case of a short-circuit 
wi, section may be isolated. All switches 
ar opened and closed by means of a 
iior running on an auxiliary circuit 
controlled by the switchboard attendant. 
\. high-voltage current is brought to the 
-\\ chboard. 
‘central Station Plans—In order to in- 
ite the general trend of modern 
proctice in central station design, there 
a published with this article the follow- 
inv power station plans: 

‘igures 1 and 2—Plan and _ cross- 
sciion of the Manhattan power station, 
iw York city. This installation is the 
la.vst large American installation and 
represents the highest development of an 
eine-driven station. It contains 40,000 
ki! owatts, divided into eight 5,000-kilo- 
Wait units, and covers about 82,400 
syuare feet, or 2.06 square feet per kilo- 
Watt. The cubical contents of the build- 
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ing are about 8,580,000 cubic feet, or 
215 cubic feet per kilowatt capacity. 


Figures 2A and 2B (not published in 


this reprint) show the plan and cross- 


section of the Chelsea station, London, 
now under construction. This stat:on is to 
be equipped with ten 5,500-kilowatt tur- 
hine-driven units and one smaller unit, 
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From a published report the ground area 
is 1.36 square feet per kilowatt, and the 
cubical contents of the building 139 cubic 
feet per kilowatt. These measurements 





oF MANHATTAN Power Sration—Capacirty, 40,000 K1LowatTts. 


include an office building adjoining the 
station. 

Figures 3 and 4 are sketches showing 
the proposed arrangement of a station to 








































































































Fria. 2.—Cross-SEcTION OF MANHATTAN PowER StTatron—Capacirty, 40,000 KiLowatTts. 


making a total of 57,000 kilowatts. These 
turbines are of the horizontal shaft type, 
and this is the first large station to be 
entirely equipped with steam turbines. 


contain eight 5,000-kilowatt steam tur- 
bines of the vertical shaft type. This 
has the same capacity as the Manhattan 
and it would be interesting to compare 
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the relative sizes of the two buildings. 
The turbine station covers an area of 
58,860 square feet, or 1.47 square feet 
per kilowatt. The cubical contents of the 
building are 5,403,000 cubic feet, or 135 
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of power over long distances with com- 
paratively small wire. Since the size of 
the wire necessary decreases as the trans- 
mission voltage increases, there seems to 
be no reason why for city use, where 
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cubic feet per kilowatt. This station also 
contains space for 12,000-kilowatt sub- 
station capacity. 
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heavy loads must be transmitted, the 
limiting transmission voltage should not 
be the limiting voltage at which current 
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are some large cities where alternating 
current at a pressure of 5,000 volts or 
higher is carried on overhead wires 
strung along city streets, but although 
quite a sum of money is saved in the 
initial cost of feeders, the true economy 
of such an installation is doubtful. 
Serious interruption to traffic and _per- 
haps injury to the central station and 
substation machinery are invited by 
short-circuits and grounds from fires, 
storms, lightning and accidental crosses 
with other wires, while the danger to 
human life is such that the railway com- 
pany is liable at any time on account 
of some fatality to be ordered to place 
the high-tension wires underground at 
a greater expense than if it had been 
done in the first installation. 
Transmission Cables—As by  three- 
phase transmission a minimum of copper 
transmits a given amount of power with 
a given loss, this is the system which 
has been generally adopted for trans 
mission. Where the feeders are placed 
underground, three-conductor cables are 
used, the three conductors being separately 
insulated and then surrounded by a lead 
sheath. Formerly rubber was the in- 
sulation used for this purpose, but paper 
has come rapidly to the front and at 
present paper insulation is preferred by 
many to rubber. Paper does not soften 
under heat like rubber, and the cable has 
the advantage of being cheaper than rub- 
ber and of having a somewhat greater 
overhead capacity. The weak part of 


BOILERS 
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THE TRANSMISSION. 
Transmissiqn Voltage—In a_ few 
words, the advantages which alternating- 
current transmission offers lie in the 
possibility of transmitting large amounts 


can be produced in the generator, except 
that voltages above 15,000 require cables 
of high cost. It is unquestionably the 


best practice to carry the high-tension 
There 


cables underground in conduits. 





any cable is the joint, and great care 
should be taken in splicing to exclude 
all moisture. This is especially true of 
paper-insulated cables. 

In estimating the sizes of cables for 
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carrying the high-tension current it is 
usually necessary to figure the cable for 
ampere carrying capacity instead of for 
drop in voltage, as is customary in long- 
distance transmission. This is on ac- 
count of the short transmission distances 
as compared with the high transmission 
voltage. The amperes per phase for 
three-phase transmission may be deter- 
mined very simply by dividing the watts 
to be transmitted by the transmission 
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that above 10,000 volts for rubber and 
above 15,000 volts for paper-insulated 
cables, the cost increases so rapidly as 
almost to make these the limiting 
voltages for underground distribution. 
In some installations one cable for 
each rotary has been run between the 
power plant and the substation. In other 
instances a standard size of cable has 
been adopted for the system, and a num- 
ber of cables run to each substation 


TABLE 1, 
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danger of fire and damage to other cables, 
arising from a short-circuit in one of the 
high-tension cables. The high-tension 
cables have been kept to themselves and 
at the manholes they have been wrapped 
with asbestos cloth. The destructiveness 
of a short-circuit on underground high- 
tension cables has not proven as great as 
was anticipated. In one instance a 
laborer drove a pick through a 6,600-volt 
three-conductor cable without experienc- 


RUBBER-INSULATED, LEAD-COVERED, THREE NO. 00) CONDUCTOR CABLES. 


For three-phase, alternating-current, underground distribution. 





Cables to be carried in tile or concrete ducts, one cable in each duct. 
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17500 284 ue fe 1 10.22 1.79 45000 | 173 1050 
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oltage multiplied by the square root of 
tnree. 

The cross-sections of the copper may 
be taken very conservatively at 1,000 
circular mils per ampere for rubber- 
insulated cables and 900 circular mils 
per ampere for paper-insulated cables. 
The copper cross-section should be 
checked by estimating the drop in voltage 
at maximum load, but for the compara- 
tively short distances of city work it will 


PAPER-INSULATED, 
For three-phase, alternating-current, underground distribution. 





corresponding to the estimated load. An 
extra cable should always be provided, 
so that the maximum load of the sub- 
station may be carried with one cable 
out of service. 

Conduit—Various forms of duct have 
been used for underground conduits. 
The old wooden pump-log ducts have 
been abandoned because the wood rots 
and the juices in the wood act chemically 
on the lead covering of the cable. The 


TABLE 2. 


ing any shock, or producing any great 
amount of pyrotechnics. It was for- 
tunate for the laborer that the pick had 
a long wooden handle. The lack of de- 
structiveness in the arc is probably due 
to the quick action of the automatic cir- 
cuit-breakers at each end of the cable, 
and also to the fact that although the 
pressure is of great intensity, the current 
flow is small. 

Substations—The location and number 


LEAD-COVERED, THREE NO. U0 CONDUCTOR CABLES. 
Cables to be carried in tile or concrete ducts, one cable in each duct. 
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usually be found that the drop in voltage 
is very small in a cable properly pro- 
portioned for the current it is to carry. 
The largest size three-conductor cable 
which it is advisable to install in an 
ordinary duct, is one in which each con- 
ductor has a four naught section. . 
Tables Nos. 1 and 2 give data and cost 
of rubber and paper-insulated, three- 
conductor, lead-covered cables with two 
naught conductors, for voltages ranging 
from 5,000 to 20,000. It will be observed 


ducts at present laid are usually of 
cement-lined iron pipe, tile in either 
single or multiple duct, and concrete 
tubes. It pays to imbed the ducts well 
in concrete, so that an excavation under 
the conduit line will not cause settling. 
The spacing of the brick manholes is 
usually determined by the obstructions 
met with in the street, but may be put 
down as averaging about 400 feet apart. 
In some recent installations great pre- 
cautions have been taken to avoid the 


of substations might form the subject of 
an interesting discussion as to the relative 
costs of interest on feeder investment, 
substation equipment and maintenance 
and operation of substation, were it not 
for the fact that for city use the location 
of the substations is pretty closely deter- 
mined by a study of the density of the 
traffic. The congested points are closely 
marked, but where doubt exists as to the 
wisdom of several locations, an estimate 
of the costs in either case, together with 
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the expense of maintaining and operating 
the substations, will quickly determine 
which is the better plan. 

In interurban construction there 
two different opinions maintained regard- 
ing substations. One is that substations 
should be miniature power stations, con- 
tain a large quantity of apparatus, in 
charge of skilled attendants, and be 
spaced at rather long intervals along the 
road; the other idea is that substations 
should be frequent, contain little reserve, 
and should be taken care of by the station 
agent or some other employé whose prin- 
cipal duties are not the caretaking of the 
substation. 
there is no question but that the sub- 


arte 


In city practice, however, 


station should be designed and built with 
as much care as that used in the power 
plant construction, that it should contain 
reserve apparatus enough to tide over any 
ordinary breakdown, and that it should 
be constantly in charge of skilled attend- 
ants. 

The high-voltage current entering the 
substations is handled by brick-enclosed, 
oil-break, motor-operated switches, just 
the station. From the 
switches it passes to transformers, where 


as in power 
its voltage is decreased to that suitable 
for driving the converters. 
fed in at the alternating-current end of 
the rotary converters, produces the 575 
or 600-volt direct current which is sent 
to the direct-current for trans- 
mission to the trolley wire. The trans- 
water cir- 
culating around the shell or by air blown 


This current, 


bus-bar 
formers are cooled either by 


through the windings. 

Rotary Converters—A_ size of rotary 
converter which has been largely adopted 
for city work is 1,000 kilowatts, although 
one large installation has 1,500-kilowatt 
rotaries. There seems to be no reason 
why rotary converters should not be built 
in as large sizes as direct-current genera- 
tors, which have been successfully built 
in sizes of 2,500 kilowatts. The rotary 
converter is just as reliable a machine as 
the direct-current generator, and _ there 
should be about the same reserve capacity 
in a substation as is allowed in a direct- 
current station; that is, one reserve ma- 
chine to every three or four units. Where 
the load is subject to sudden fluctuations, 
it is customary to place a reactive coil 
in the transformers and provide the 
rotaries with series windings on the pole- 
pieces, in addition to the shunt windings. 
For city use rotaries have simple shunt 
fields, and if they are kept well loaded at 
all times, their direct-current voltage is 
uniform. The substation of a large city 
system has such a large output that the 
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momentary fluctuations noticeable in a 
small system are lacking. The load varies 
with the time of day; the attendants 
usually have plenty of time to prepare 
for any change in load, and there is no 
reason why they should not keep the 
rotaries well loaded. 

Storage Batteries for Substations— 
Storage batteries have been installed in 
many of the large substations for the pur- 
pose of steadying the Joad on the rotary 
converters, taking care of the peaks of 
the load and creating a reserve capacity 
in the substation in case of a breakdown 
of the machinery. If it is possible, with 
any reasonable degree of accuracy, to 
draw the load curve for a proposed sub- 
station, the question of whether it is more 
economical to install rotary converters or 
storage batteries to take care of the peaks 
may be determined in advance. Most 
railway load curves show peaks in the 
morning and evening, some portions of 
which may be taken by batteries working 
up to their one-hour rate, provided the 
duration of the peaks is not too long. In 
case the shape of the peak is such that no 
portion of it is of shorter duration than 
three or four hours, the cost of a battery 
for handling it would probably be ex- 
cessive. It should be taken into account 
that a substation battery carrying the 
peak of the load not only takes the place 
of a certain amount of rotary capacity, 
hut exercises a valuable smoothing-out ef- 
fect on the load, replacing an equivalent 
amount of station capacity at the central 
power plant; so that the investment in 
battery should be compared with the in- 
vestment in rotaries, high-tension feeders 
and in generators and steam plant capac- 
ity thus dispensed with at the power 
plant. Figured at the one-hour discharge 
rate, the relative first cost of storage bat- 
tery as compared with rotary converter, 
feeder and steam plant is approximately 
$90 per kilowatt for the storage battery 
and $130 per kilowatt for the converter 
plant, steam plant and transmission line, 
the latter figure being $30 for the rotary 
plant and $100 for the steam plant and 
line. This estimate for 
rotary and steam plant is based on the 
nominal ratings of the machines and 
does not take into account their overload 
A battery worked on the peak 
at its one-hour rate is likely-to cost about 
the same or somewhat less than the ap- 
paratus which it displaces. 

The value of the storage battery as a 
reserve in heavy substation work depends 
upon the comparative amount of storage 
battery and rotaries which has been in- 
stalled. If the substation contains a 


transmission 


capacities. 
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small amount of battery and a_ large 
amount of rotary, the reserve value of 
the battery is likely to be small; if, how- 
ever, the short duration and sharp nature 
of the peaks has warranted a compara- 
tively large battery installation, the bat- 
tery may be of sufficient size to handle 
the entire load of the substation during 
the lighter hours of the day for a perio 
long enough to tide over a breakdown, 
provided that this period is not longe: 
than half to three-quarters of an hour 
While the battery may replace those 
rotaries which would be operated for an 
hour or two on the peak, it can not be ck 
pended upon to take the place of thos 
machines which run throughout the entir 
day. The reserve feature of a storag: 
hattery is especially valuable because i! 
may be put into service immediately ani 
in this it has the advantage of the stea: 
plant, where time is required to «& 
boilers ready 


for steaming. 

In laying 
be well to 
reference to 


out a substation, it wou! 
design the building wit! 
the future installation 0! 
storage batteries, even if it is not in- 
tended to install at once. Nx 
general statement can be made in regard 
to the advisability of their installation, 
as that should be figured out for each: 
special case. 

Low-Tension Switchboard—The feeder 
board for the substation and the 500-vol! 
feeders leading from it to the trolle 
sections are practically the same as thos 
used in connection with a direct-cur- 
rent station, and all of the devices in- 
stalled in the best direct-current stations 
for the detection and isolation of trouble 
on the trolley sections should also be 


them 


placed in the substation. 


THE RELATIVE ADVANTAGES OF ALTER- 
NATING AND DIRECT-CURRENT GEN- 
ERATION AND TRANSMISSION. 


With a desire of learning exactly what 
are the conditions in the cities of the 
United States, a circular letter 
mailed to roads in all cities of more than 
100,000 inhabitants. The information is 
tabulated in table 3 for those railways 
from 


Was 


which answers were received. It 
will be observed that the use of alter- 
nating current for city work is at present 
largely confined to the operation of sub- 
urban roads from city power stations. 
With the exception of New York, most of 
the other cities have a mixed system, 
direct current being used for city work 
and alternating current for suburban 
work. Brooklyn and Philadelphia are 
now building alternating-current stations 
and Chicago will probably soon begin 
the change to alternating-current dis- 
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tribution. With the single exception of 
New York, all cities of more than 
200,000 inhabitants have from three to 
eight power stations. Whether this con- 
dition is more economical or more de- 
sirable than distribution from a single 
power station is a problem which must 
be solved for each special case. The 
number of American roads using alter- 
nating current for purely city work is 
at present very small, but it is likely that 
within the next few years many city 
roads will change partially, at least, to 
the alternating-current system. 

In table 4 is tabulated general data 
regarding the alternating-current  in- 
stallations in the large cities. It is 
difficult to tabulate such data because 
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where concentrated loads are likely to 


occur at long distances from the power 


station, the transmission losses are prob- 
ably between fifteen and twenty per cent 
at maximum load in a well-installed sys- 


tem. 

In an alternating-current transmis- 
sion, the losses at maximum load are 
likely to be about as follows: 

Per Cent. 

High-tension feeders... ......... 3 

RUICRIONM occas x5. cs <x ness 216 

Rotary converters ............... 5 

Low-tension feeders.............. 7 to 10 


making a total transmission loss between 
the generator and the trolley wire of 
seventeen and one-half to twenty and one- 
half per cent, which is about the same 
as that estimated for the direct-current 
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current switches, the high-tension 
feeders, the step-down transformers and 
the rotary converters. A failure of any 
piece of apparatus in this chain, or a 
mistake of any operator, is likely to 
cripple the system. With equal stand- 
ards of workmanship and with an equal 
quality of operating skill in the two cases, 
the direct-current system would be more 
reliable. 

The real problem which confronts most 
railroad companies in large cities is the 
question of the substitution of an alter- 
nating-current plant equipped with 
modern machinery in large economical 
units to replace several direct-current 
plants badly located with reference to 
the load and containing more or less 
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Union Traction Co. ...... 00. se+c..<< 110; 80; 50 ec | ae eee {place present stations 
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Cincinnati .. . (The Cincinnati Traction Co.: 

New Orléans. New Orleans City R. R. Co. 

Detroit...... .|Detroit United Ry. Co.. ; 

Milwaukee . .|Milwaukee Electric Ry. ‘and Light Co. 

Washingtoh .|Washington Ry. and Light Co 

Newark....... :!Public Service Corporation .. | 

Kansas City, Mo. .|Metropolitan Street sito oe |A. C, station under construction. 

Jersey Cit; Public Service Mo iggy | ae a 

Louisville... :|Louisville Railway Co.. aa ee | If c >. = — =. sta- 
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PUNRIONEER os kop sec sles cccesene Syracuse Rapid Transit Ry. Cg.......| 108,374 | 25 | 56 |......| 1 | 4000 |......|........ | {fines under consideration. 
MeN EMOTE 6 56 cciceve setae Fair Haven and Westville R. K. Co...) 106.027; Gi i] S3i 2 | WB}; .....}........ 

ME as iahe gow ccemenac o<ee PIS SOR VICE CORMUNMOIOIE cwadecacucst JOUIEEE [cs cccaclessccslooetccheveesefinneccesfucasndlocesivces 

MNEs éc.¢ sina osicuceceug Massachusetts Electric Companies. . 14000 |Largely an interurban system 

Nib POMOE Rs «icc ents vciecers ves Joseph Ry. oo ray C MEW ONGE OO NONI yo oc <-fecaseels ances Peaaaesfcaaacauefec«uaefewso «sos 

GIN vas Seindaes vine covees maha Street Ra ay 5 Dicisaccceccect Lan See eet WO) 6S RRR Tan. cchocds cies 

Los Angeles...........- ss: Los Angeles Railway Co Rocco chaccoccas) MAL SNP WOR ck 2) SOGP.W wb 2... J§ ——. system run inde- 

WORDEN <<<. <ccswevncccesges Memphis Street Railway Co...........| 102,320} 50] 58| 14] 1 | 3000 }......j........ |" | pendently. 

Po Rarer rte Scranton Railway Co................-.| 103,021 140! 32! 451 2 | S60] .. i........ 
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special conditions exist in nearly every 
case. It will be noted that three-phase 
distribution and a periodicity of twenty- 
five cycles per second are nearly universal. 

A discussion of the relative advantages 
of alternating and direct-current gener- 
ation and transmission involves a dis- 
cussion of: __ 

1. The relative economy and reliability 
of generation and transmission, and 

2. The relative advantages of one and 
several power stations. 

The transmission losses in the feeders 
and return circuit from a direct-current 
station depend entirely upon the quantity 
of copper which it is deemed advisable 
to put into the feeders. For a city trans- 
mission where the feeders are long, and 


transmission.. From these figures it will 
be seen that if the generating plant in 
the direct-current station is as eco- 
nomical as that in the alternating-cur- 
rent station, alternating-current gener- 
ation and transmission should be no more 
economical than that by direct current. 

As to the relative reliability of alter- 
nating and direct-current transmission, 
the latter has many advantages, owing to 
its greater simplicity. In the direct- 
current transmission the current is sent 
straight from the direct-current switch- 
board to the trolley feeders, while in the 
case of alternating-current transmission, 
there are interposed in the circuit, in 
addition to everything required in direct- 
current transmission, the alternating- 


STATIONS IN 'THE LARGE CITIES OF THE UNITED STATES. 


antiquated apparatus. It may be argued 
in favor of the operation of several power 
plants, as against one, that the power 
plants being located in different parts of 
the city, there is little likelihood of the 
same fire, flood, cyclone or other calamity 
destroying all of them, and thus entirely 
crippling the road. This, and the fact 
that the direct-current system is the 
simpler and the more easily compre- 
hended by ordinary power plant men, 
are about the only arguments which may 
be advanced for the several power plant 
plan. 

In a large city convenient locations for 
water, coal and railroad facilities ara 
not easy to obtain near the centre of 
load, and it is obviously much easier to 
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obtain one good location for a central 
power plant than several good locations 
to supply different parts of the system. 
A central power station should be abso- 
lutely fireproof, and if the plant is con- 
structed on the unit system, it would be 
a very great calamity which would cripple 
more than one unit. An accident throw- 
ing out of service one unit would not be 
so serious as an accident incapacitating 
one power station, and thereby crippling 
the service in one part of the city. It 
is likely, however, that the greatest ad- 
vantages of the one central plant is the 
fact that better supervision may be ob- 
tained, as it is much easier to get one 
good set of operators than several, and 
in times of trouble it is much easier to 
keep one plant in operation than several. 
The economy of generation where the 


ELECTRICAL REVIEW 


of load, alternating-current distribution 
from a central station will probably be 
found the more economical; but if a 
location for an economical power plant 
may be obtained near the centre of load, 
and the total city load is comprised 
within a radius of five miles from this 
point, as is the case in most cities of less 
than 250,000 inhabitants, it is probable 
that direct-current generation and dis- 
tribution from this central station will 
prove the more desirable. Where doubt 
exists, preference should be given to the 
direct-current system on account of its 
greater simplicity, unless there is likeli- 
hood of a great expansion of the system 
in the near future, when direct-current 
transmission might prove burdensome. 
In case the direct-current system is 
adopted, suburban lines too long or too 
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dations as to the choice between alter- 
nating and direct-current distribution 


in merely an abstract discussion. All 
that can be done is to give the arguments 
pro and con, with the advice that each 
case of generation should be figured out 
for itself, and no plan adopted until its 
advantages had been thoroughly demon- 
strated. The discussion in this paper 
has been on current generation and dis- 
tribution for use in large cities. The 
question of long-distance transmission 
has not been taken up, and no attempt 
has been made to discuss the question o/ 
the supply of current for interurba. 
roads, or for cities where the principal 
part of the load comes from interurban or 
long suburban roads. For these cases, 
alternating-current transmission unques- 
tionably offers great advantages. 
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Metroplitan Street Railway Co..... New York....| 1 | 38500} 6600 | 25 [3phase} 6600 [3 phase 8 41000 j or 
Manhattan Railway Co.............. New York..../ 1 | 46000) 11000 | 25 3 phase} 11000 (3 phase 8 63900 Change to A. C. trans- 
Philadelphia Rapid Transit Co...... Philadelphia..| 2 | 17000) 13200 | 25 |3 phase] 12200 |3 phase|Undetermined|/Undetermined ; Pea contemplated. 
Brooklyn Rapid Transit Co......... Brooklyn..... 1 | 16200] 6600 | 25 3 phase] 6600 [3 phase 6 22500 1 yen 4 use both A. 
St. Louis Transit Co........... +0. St. Louis...... 1 2500} 6600 | 25 |3 phase] 6600 |3 phase 1 2400 
St. Louis and Suburban Ry. Co..... St. Louis...... 1 2400) 6600 | 25 3 phase] 6600 |3 phase 2 2400 
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Louisville Railway Co........... -+- louisville yor 1 | 3300] 13200 | 25 |3 phase} 13200 6 phase 3 2900 5 = C. — under con- 
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same quality of apparatus is installed, 
would not vary greatly, as the cost per 
kilowatt for the generation of power de- 
creases very slightly after a large output 
has been reached, and it is assumed that 
in either case the plants would be of large 
size. ‘lo choose between the direct and 
alternating-current systems of gener- 
ation, very careful estimates of the cost 
of installation and operation should be 
made in each case, and decision should 
be reserved until after these estimates 
are compared. 

In some of our largest cities, where 
heavy loads must be taken care of at 
long distances from the central station, 
or where the central station can not be 
located near the centre of the load, or 
where reasons exist, such as cheap coal, 
water transportations, etc., for locating 
the central station away from the centre 


heavy for 500-volt transmission may be 
supplied by alternating current generated 
in the power plant for their use, or by 
means of boosters. If the suburban lines 
are of moderate length or if they require 
normally only a small amount of power, 
and make unusual demands upon the 
power plant only at intervals, such as on 
holidays and pleasant Sundays, which is 
the condition on many suburban roads, 
these lines can best be taken care of by 
means of boosters, and the same boosting 
system may be useful in operating some 
of the city lines. A company which in- 
stalls an alternating-current transmission 
system on its heavy city lines merely to 
furnish power for a few light straggling 
suburban lines more economically, would 
place itself in the illogical position of 
allowing the tail to wag the dog. 

It is difficult to make any recommen- 


CiTiEs IN THE UNITED STATES. 


A Correction. 


In the article by Dr. Edwin F. North- 
rup, on““I'woSimple Methods of Locating 
Faults in Cables,” published in the issue 
of the Execrricat Review for August 
29, a slight error was made in the draw- 
ing of the diagrams, Figs. 2, 3 and 4. 
In these figures the line n should not be 
joined to the other three lines at station 
b, as shown. The line n should not con- 
nect with any of the other three lines, 
except at the cross j. 


°>—_—__— 


What Is the Matter with Electricity, 
Mr. Daggett? 


[From the N. Y. Sun.] 

To tHE Epitor or THE Sun—Sir: 
The sooner the Federal Government 
orders the use of electricity to be discon- 
tinued in all the public departments, the 
better for this country. Let there be an 
investigation, summoning scientists from 
all quarters. Joun 8S. Daceert. 

Boston, Sept. 2. 
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A REMARKABLE ALTERNATOR. 


BY E. GUARINI. 


A new tendency to , the advantage of 
industry is manifest to-day: This is the 
construction of very large mechanical 


ELECTRICAL REVIEW 


The direct-current dynamos were first 
to be put to practical use. Although 
created first the alternators are their 


juniors from the industrial viewpoint, 


but it is these juniors which are now 
preferred by electricians whenever the 








Fig. 1.—LARGeE ALTERNATOR ERECTHD AND BRACES IN PLACE. 


units. This tendency has been justified, 
among other things, by the fact that large 
machines permit a very high efficiency to 
be obtained, at least in certain conditions 
of operation. This latter restriction is 
indispensable, for there are cases, even 
many cases, where several machines of 
small or moderate output would be more 
advantageous to use than machines hav- 
ing a large output. This case is illus- 
trated, for example, when the consump- 
\ion of energy is not constant at all hours 
of the day. From the point of view of 
cliciency, it is then more advantageous 
io have recourse to several small or 
ioderate sized machines operating at full 
ioad than to have a single large machine 
operating at less than normal load or 
even at half load. 

It has not been long since steam 
engines of some thousands of _horse- 
power formed remarkable exceptions ; 
now it will be but a short time before 
engines of 7,000, 8,000 and even 10,000 
horse-power are the rule. 

After the steam engines, the dynamos 
have had their turn. What progress 
there has been. since the inventions of 
Pacinotti and of Gramme! The 
dynamos are always more perfect, always 
larger, the electric motor has revolution- 
ized industrial operations ! 


necessity of transmitting energy to great 
distances arises. Now, these transmis- 
sions of energy are the most interesting 
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distance transmission and who cites, to 
the support of his opinion, the remark- 
able transmission from Saint Maurice 
to Lausanne, where energy is carried 
fifty-six kilometres at a tension of 22,000 
volts, and where one of the conductors 
is replaced by the earth. 

The three-phase system has been the 
most used of the alternating-current 
systems. This is produced by alternators 
of gigantic dimensions; certain of which 
are designed to supply current for 
traction, lighting, mining machinery, 
ete. The one which has just been built 
for the city of Manchester is destined to 
shine as the mastodon of its class. The 
following data will give an idea of it. 

This is a three-phase alternator of 
6,000 -horse-power. It was constructed by 
the Allgemeine Elektricitits-Gesellschaft, 
of Berlin, Germany, which company ex- 
hibited at the universal exposition of 
Paris in 1900, a dynamo of 3,000 horse- 
power. The two lower portions of the 
carcass of the new machine, which is in 
three sections, were set up on the foun- 
dation of the older machine. 

The supports were sufficient as the 
dynamos of 1900 weighed eighty tons, 
while the present machine weighs but 
sixty tons. No special foundations were 
constructed. To obtain a satisfactory 
distribution of the pressure, it was only 
necessary to let the.supports lightly into 











Fig. 2.—ARMATURE IN Pace, BUT Nor Ser Up. 


for electrotechnics, because it is there 
that electricity triumphs, there alone that 
it can not be replaced. 

There is one exception to this prefer- 
ence of electricians for alternating cur- 
rents; this is Thury, who proclaims the 
superiority of direct currents for long- 


the foundation which covers the whole 
factory to the depth of one-half metre. 
The feet were provisionally united by 
braces. As a precaution against possible 
weakness, an additional support was con- 
structed of large wooden beams, which 
were removed after erection. Fig. 1 shows 
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the carcass and its braces completely 
erected. In Fig. 2, on the contrary, it is 
seen finished and provided with its 
armature, but not yet set up. Fig. 3 
shows one of the stages of construction. 

To erect the machine a particular ar- 
rangement, in addition to that mentioned, 
was necessitated by the fact that the 
machine had a diameter of ten metres 
and the rails of the cranes were only at 
a height of eight metres. Further, the 
maximum height the crane hook could 
attain was seven and one-half metres. It 
was then necessary to have recourse to 
a special arrangement of cranes. It 
consists of two long axles four inches 
in diameter, furnished with nuts. Each 
of the threads of the screws was con- 


ELECTRICAL REVIEW 


Effect of Electricity on Plant 
Growth. 

One of the methods of testing the effect 
of electricity on the growth of plants, 
and which seems to be most readily ac- 
complished, consists in burying plates of 
zinc and copper on either side of the 
plant to be experimented upon, and con- 
necting these plates by means of wires 
placed above ground. The current gener- 
ated passes through the earth and roots 
and thus, it is alleged, promotes a more 
healthy growth. 

Static electricity has been utilized for 
the same results. Professor Lemstrom, 
a Russian, has carefully experimented 
for the purpose of finding the exact 
nature of the action of electricity in pro- 





Fig. 3.—ONE OF THE STAGES OF CONSTRUCTION OF LARGE ALTERNATOR. 


nected to a three-phase motor of five 
horse-power by gearing. The helicoided 
screws and nuts transmitted their press- 
ure to the supports by means of balls. 
A bridge of iron I-beams and of wood 
rested on the cranes and supported the 
upper section of the alternator. This 
bridge could be moved easily, with the 
third section of the dynamos, between 
the two cranes which had been coupled. 
The carriages of the cranes were pro- 
vided with a construction of iron I-beams 
supporting a pair of T-rails passing from 
one crane to the other. The axles were 
suspended freely from these two rails by 
means of solid T connecting rods. 
By means of this arrangement it 
is possible to move longitudinally by 
means of the cranes and at right angles 
by means of the carriages. By this system 
the erection did not take more than three 
hours. One man looked out for the regu- 
larity of the traction and stopped now 
one and now the other of the two motors 
as the regulation demanded. In this 
way the work was accomplished with 
safety and facility. 





ducing these results, and assumes that 
electricity “produces an augmentation of 
the energy to which is due the circulation 
of the sap,” and that the “more fertile 
the soil and the more vigorous the growth, 
the more satisfactory are the results ob- 
tained from electrical treatment.” 

For example, he cites results obtained 
by the treatment of beets and potatoes, 
which showed an increase in harvest of 
107.2 per cent in the former and 76.2 
per cent in the latter case. 





The Street Railway Association of 
the State of New York. 

The twenty-first annual meeting of the 
Street Railway Association of the State of 
New York will be held at Syracuse, N. Y., 
Tuesday and Wednesday, October 6 and 
7. The headquarters of the meeting will 
be at the Yates Hotel. 

A number of papers upon important 
street railway subjects will be presented, 
and topics of general interest to street 
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railway men will be discussed. An un- 
usually interesting meeting is anticipate], 
and arrangements are being made to en- 
tertain a representative gathering of street 
railway men of the state of New York. 

In addition to the interesting and profit- 
able features of the meeting in the way 
of the presentation of papers and dis- 
cussion, a fine programme of entertain- 
ment, including the annual dinner on 
Tuesday evening, October 6, has been ar- 
ranged by the local committee. 

The Street Railway Association of the 
State of New York at its next annual 
meeting will afford an opportunity for 
operating street railway men to get to- 
gether and discuss conditions which will 
be of great mutual benefit. The com- 
mittee in charge earnestly urges the ne- 
cessity of all street railway representativ«- 
in the state coming prepared to partici- 
pate in the discussion, as no effort will |) 
spared to make this part of the meetiny 
of greater utility than any conventior 
which has been held heretofore. 

dl 

Committee of the American Insti- 
tute of Electrical Engineers Ap- 
pointed to Prepare an Exhibit 
for the Institute at the St. Louis 
World’s Fair. 

The board of directors of the America 
Institute of Electrical Engineers has ap- 
pointed a.committee to arrange an exhibit 
showing the evolution of the prominent 
elements which are the basis of electric- 
al engineering. Any person possessing 
or knowing of the whereabouts of inter- 
esting historical electrical machines or 
appliances, will render the committee 1 
great service by communicating with the 
chairman at once. The exhibit will be 
given a prominent place in the Electricity 
Building, where the Institute will also 
maintain headquarters. 

The members of the committee are: ‘I 
C. Martin, chairman, 114 Liberty street, 
New York citv; W. J. Hammer, New 
York; J. S. Anthony, New York; Henry 
Noel Potter, New York; Cloyd Marshall, 
St. Louis, Mo. 
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The Four-Track News, published by 
Jeorge H. Daniels, general passenger 
agent New York Central & Hudson River 
Railroad, 7% West Forty-second street, 
New York city, for September, is re- 
splendent in a new cover design in colors. 
An interesting innovation is a half-tone 
reproduction in color of “Mount Hood, 
Oregon, from Lost Lake.” The contents 
are well varied and present sketches by 
well-known popular authors. The Four- 
Track News improves with every issue. 
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American Street Railway Association. 





The Twenty-second Annual Convention of the American Street Railway Association, Saratoga Springs, N. Y., September 2, 3, 4, 1903. 


Hutchins, of Detroit, first Vice-Presi- 

dent W. Caryl Ely called the opening 
iieeting of the twenty-second annual con- 
vention of the American Street Railway 
Association to order Wednesday, Sep- 
iomber 2, saying, in part: 

By reason of the absence in Europe 
of President Hutchins, the pleasant duty 
now devolves upon me of calling to order 
ie twenty-second annual convention of 
his association. During a recent visit 
iv Europe, from which I have but just 
returned, it was my pleasure on the out- 
ward voyage to be a fellow passenger of 
President Hutchins, whom I afterward 
saw at several different points and on 
different occasions. I bear to you his 
personal greetings, coupled with the 
iighest expressions of regard and ‘of 
regret at his inability to be present at 
‘his meeting. I am glad to be able to 
confirm the statement concerning his 
health contained in his letter which you 
will hear read, and to say that it 
has continued to improve, and that he 
now confidently expects to return with- 
in the month and resume the active 
duties of his business position. The 
duties thus -devolving so unexpected! 
upon me, pleasant and agreeable though 
they may be, are not without embarrass- 
iments, but I shall enter upon them con- 
dently relying upon your forbearance 
and asking your assistance and cooper- 
‘ion at every stage of the proceedings. 


Mr. Ely introduced the Hon. Edgar 
Tl. Brackett, of Saratoga Springs, who 
welcomed the visiting delegates. 

The registration at the door took the 
place of the roll call, and the minutes 
of the last meeting were read and ap- 
proved, 

Secretary T. C. Pennington read a 


I THE absence of President J. C. 


‘solution from Mr. H. H. Vreeland, as 


follows: 


WHEREAS, The executive committee of 
this association at its meeting held in 
Saratoga Springs, February 23, 19038, 
wing to its inability to secure hotel ac- 
commodations for the annual meeting 
if the association at any other time, issued 
is call for the meeting of the association 
io be held in Saratoga Springs, Septem- 
ber 2, 3 and 4, 1903. 

Resolved, That the action of the execu- 
‘ive committee be and the same is hereby 
approved, ratified and confirmed, ani 
that this meeting is hereby declared to 
i« the regular annual meeting of the as- 
sociation for the vear 1903. 

Resolved, That all of the business of 
this association he proceeded with at 
this meeting in accordance with the by- 
laws of the association applicable to regu- 
lar meetings called and held within the 





date provided by Article VII of said by- 
laws. 


This resolution, on motion, was 
adopted. 

The secretary read a letter from Presi- 
dent Hutchins: 


Zuricu, August 3, 1903. 
Mr. T. C. PENNINGTON, 
Secretary American Street Railway 
Association, Chicago. 

My dear Mr. Pennington: I have de- 
layed writing you until now because my 
plans were not quite certain ; but it is now 
finally settled that I will not be able to 
return in time for the Saratoga con- 
vention. J am much disappointed that 
this is the case. My health is very much 
improved—in fact I feel as well as I 
have ever been—but it is thought I 
should not risk a relapse by hastening 
back, and consequently I have concluded 
to remain in Europe until the middle of 
September. 

I am sure, remembering our trip to 
Saratoga, that you have everything in 
good shape for the convention. Mr. Ely 
will doubtless be back in time to preside, 
and I am confident everything will pass 
off all right—hbetter, in fact, under his 
skilled handling than would be the case 
were I present. My duty, however, ‘s 
there, and it pains me that I have to 
write that I can not discharge it. 

Hoping that I may make amends by 
such work as I may be able to do for 
the association in the future, I remain 

Sincerely yours, 
J. C. Hurcuins. 

Mr. Ely delivered the annual address 
to the convention, as Mr. Hutchins had 
been unable, because of ill-health, to pre- 
pare this according to the usual custom. 
An abstract from Mr. Ely’s address 
follows : 

Statistical information of any great 
length concerning the magnitude of the 
interests represented in this association 
would he wearisome and perhaps con- 
fusing. It is sufficient to say that from 
the recent United States Census report 
upon the street railway industry it ap- 
pears that there were on June 30, 1902, 
in the United States 987 companies, 
owning and operating 22,589 miles of 
single track, upon which were transported 
in that year more than four and one- 
half billion passengers, by the use of 
more than one and one-quarter million 
of horse-power. The aggregate mileage 
run by the cars used in these operations 
exceeded one billion miles. In these stu- 
pendous operations capital is. employe: 
as represented by capital stock and 
funded debt in the aggregate amount of 
$2,400,000,000. These figures represent 
the investments of many thousands of 
people and relate to the intimate con- 


cerns and the daily life of millions of 
people. They are therefore the legiti- 
mate subjects alike of popular and gov- 
ernment interest and enquiry, and correct 
data and information concerning them 
are matters of the very highest impor- 
tance. 

I am glad to be able to state that the 
methods of keeping the records and ac- 
counts of this class of transportation 
companies are improving from year to 
year, and that it is rare to find an in-°® 
stance where the fullest and freest in- 
formation is withheld from the most 
casual enquiry Service of great value 
has been rendered in this department of 
street railroad work by the Street Rail- 
way Accountants’ Association of America. 
The classification of construction ac- 
counts and operating expense accounts 
which has finally been settled upon by 
this association was adopted by the 
United States Census Bureau in gather- 
ing statistics for its census of electric 
railways, and a representative of the 
Census Bureau has prepared a paper on 
the subject, which is to be read in the 
Accountants’ convention now being held 
here. This classification has been of- 
ficially adopted by the state railroad com- 
missions of New York, Massachusetts, 
Connecticut and Maine, and is about to 
be adopted by the commission of the state 
of Pennsylvania. The association’s form 
of monthly and annual report has also 
been approved and adopted by the 
National Association of Railroad Com- 
missioners. The standard classification 
and forms of report have been approved 
by the leading bankers and financiers of 
the country. It is quite common, I am in- 
formed, at the present time for a bank- 
ing firm examining properties with a 
view of purchasing to require the ac- 
counts to be changed in accordance with 
the forms of the Accountants’ Associa- 
tion. It has already been adopted by 
many of the most progressive electria 
railways and by a larger number of com- 
panies than any other one system of ac- 
counting. Exact and precise uniformity 
in forms of classification and report is 
highly desirable, and the sooner it is 
attained the better it will be for the 
stability and value of electric railway in- 
vestments; and it will seem that the 
system which has been worked out by our 
Accountants’ Association and adopted by 
such high governmental authorities. an:| 
which has received the approval of the 
financial and banking community, ought 
to be speedily adopted by all. The mem- 
bers of the executive committee of your 
association joiN me in urging upon mem- 
bers the desirability of immediate af- 
filiation with the Accountants’ Associa- 
tion, and the speedy adoption of its forms 
of classification and report. 

The greatest activity displayed during 
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the year has been in the development of 
the suburban and interurban properties 
as distinguished from the purely local 
service of city companies. This develop- 
ment has been notable not only in the 
increased mileage equipment and volume 
of business transacted by the interurban 
and suburban properties, but also in the 
extent of the field occupied and the scope 
of the service given. 

The discussion of the possibilities of 
interurban electric railroading can not 
fail to be of interest to any gathering in 
the Hudson valley, where some of the 
most notable pioneer work in this branch 
has been done. The operating companies 
of this section have not only set a good 
example in indicating the possibilities of 
this class of service, but have gone on 
developing it and have maintained their 
commanding position as leaders in this 
field. It is estimated that there are now 
nearly one hundred companies through- 
out the country engaged in the handling 
of freight and express business, and there 
are possibly many more which are con- 
templating engaging in this work. All of 
these will be interested in the Mohawk 
valleys, and by the city systems of Albany, 
Schenectady, Troy and other large com- 
munities which serve as distributing 
points. The organization which has been 
perfected in these places and the experi- 
ence gained by the management will, of 
course, be placed at-the disposal of the 
visiting managers, who will need no as- 
surance of the value of this opportunity 
for the examination of the practice 
adopted. At the present time the water 
power development in this region is one 
of the largest and most important in the 
country, and the street railway properties 
are taking advantage of it in securing 
their current at a low rate and ensuring 
reliable and constant service. The engi- 
neering features that have been developed 
in this connection appeal to those who 
are directly in touch with this branch of 
the service. Preparations are now being 
made for greatly increasing the available 
power from this source, and it is antici- 
pated that within a few years the entire 
electrical service of this region will be 
operated by current produced by water 
power. 

Another striking development of the 
year has been the tendency displayed 
toward consolidation of the street railway 
properties in the smaller cities, together 
with the electric and gas lighting service ; 
in fact, this tendency has been so marked 
during the last year that in spite of the 
large number of new street railway cor- 
porations that have been formed in the 
last twelve months the actual number of 
operating systems has been only slightly 
increased. The value of the properties, 
however, has been growing constantly and 
the general average increase in gross re- 
ceipts for 1902 over 1901 was nine per 
cent. The largest individual consolida- 
tion was that of the properties of the 
North Jersey Street Railway Companies 
and allied lines in the Public Service 
corporation of New Jersey. Other nota- 
ble consolidations were those at Augusta, 
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Mobile, New Orleans, Kingston, Oakland 
and Norfolk and Newport News. 

From a financial point, probably the 
most important development of this char- 
acter was the acquirement by the Inter- 
borough Rapid Transit Company, of New 
York, through lease, of the lines of the 
Manhattan Railway Company, thus as- 
suring the operation of the elevated and 
subway properties of New York under 
a single management. The physical 
union of the two properties had already 
been recommended by the Rapid Transit 
Commission, and it had been suggested 
that the trains pass between the subway 
and the present elevated structure at sev- 
eral different points. This is hardly 
practicable at present, although it is 
within the possibilities that an exchange 
of traffic may be effected. The rolling 
stock of the elevated system would not be 
suitable for operation through the sub- 
way, and the great weight of the cars 
that are being built for the latter would 
prohibit their operation in long trains 
upon the present elevated structure. This 
feature of the change in methods of con- 
struction and equipment is, of course, sug- 
gestive of the general advancement that 
has been made in the rolling stock of all 
branches of the service with a view of in- 
creasing the comfort and convenience of 
passengers, as well as the safety and re- 
liability of operation. 

The growing importance of mechanical 
and engineering departments in electric 
railroad operation has resulted in the 
formation of a new association, the 
American Railway Mechanical and Elec- 
trical Association, which is meeting for 
the first time this year in connection with 
this convention. It is the purpose of 
this new organization to discuss mechan- 
ical and electrical subjects; exchange ideas 
on construction and equipment, and raise 
the standard of operation wherever im- 
provement is possible. The necessity for 
better shop methods, and the advantages 
of correct and comprehensive records in 
the mechanical department are now gen- 
erally recognized, and it will be the duty 
of the men forming the new organization 
to determine the best practice to be fol- 
lowed and see that it is adopted. It will 
be recognized, therefore, that the new 
association has an important mission and 
is entitled to the support and cooperation 
of this the parent organization. 

A number of individual instances have 
been afforded during the year showing 
the progress that has been made in electric 
railway ,engineering. In Pennsylvania 
two very important interurban properties 
operated by third-rail systems have been 
opened. One of these employs a pro- 
tected third rail, and is the first attempt 
to commercial operation of such a system. 
The line extends from Hazleton to 
Wilkesbarre, through a district that is 
visited by severe sleet and snow-storms, 
and this feature of the equipment will 
receive a severe practical test of its effi- 
ciency. The other third-rail system men- 
tioned is that recently opened through 
the Wyoming valley and intended for 
freight and express service, as well as the 
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transportation of passengers, in competi- 
tion with several well-established steam 
lines. This property is particularly note- 
worthy because of the terminal facilities 
that have been provided and the organi- 
zation effected for the collection and dis- 
tribution of freight and express, as well 
as its transportation over the electric 
lines. It is really the first instance of 
the organization and establishment of an 
electric property intended for this class 
of service in which provision was made 
for handling a large volume of business 
from the opening of the road. 

In station equipment and distributing 
systems, as well as in the character of the 
rolling stock, appreciable advancement 
has been made. At the last annual meet- 
ing, it will be remembered, a very inter- 
esting paper was read upon the steam tur- 
bine. The investigation of this important 
subject has been continued during the 
last twelve months, and a further con- 
tribution is promised for this meeting, 
which it is hoped will embody the record 
of the advancement during the last year. 
Already plans have been prepared and 
actual work has been begun upon the in- 
stallation of several large power stations 
in which this class of apparatus is to be 
installed. The most important of this 
character for street railway service, thus 
far announced, is that of the new station 
of the Union Traction Company, of 
Philadelphia, where an installation of 
ten 5,000-kilowatt engines is contem- 
plated. 

A year ago considerable interest was 
awakened among street railway men, par- 
ticularly those interested in interurban 
electric railroading, in the possibility of 
developing a single-phase motor for rail- 
way service. It was, of course, under- 
stood that such a motor would not be 
adaptable for city service, but many prom- 
ises were held out to those who were in- 
terested in the development of long in- 
terurban lines. During the last twelve 
months assurances have been given thai 
progress was being made, but up to the 
present time no reliable information has 
been available, and the electric railway 
engineers are still dependent upon the 
direct-current motor for interurban as 
well as city work. 

This brings us in a somewhat crude 
manner to the close of the year. If you 
will bear with me yet a few minutes, | 
wish to speak very briefly upon several 
points of the highest importance, and as 
IT have run out of manuscript, I feel that 
you will pardon me if I go ahead without 
any. 

First, I wish to refer to the work that 
has been done by the Committee on Rules, 
and I ask and earnestly urge every mem- 
ber here present to read the report of that 
committee with great care between now 
andto-morrowmorning. I feel alsothat the 
members of the association are greatly 
indebted to the Committee on Rules, be- 
cause I know of my own personal knowl- 
edge that that committee has done a 
great deal of hard work, and has done 
it in the same painstaking, thorough and 
continuous manner in which the men who 
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compose the committee perform the duties 
for which they are paid large salaries. 
This class of work when deputed to com- 
mittees is sometimes not so well done as 
the work this committee has performed. 

I wish to refer to the papers to be pre- 
sented here. The subjects were chosen 
with great care at the meeting of your 
executive committee held in this place 
last February and which meeting was very 
fully attended. A businesslike and intelli- 
gent method in the printing and dis- 
tribution of the papers upon the subjects 
so chosen has been heretofore adopted, 
and it is earnestly to be hoped that the 
same method will hereafter be pursued. 
It is right and proper that the subjects 
should be chosen in advance, and the 
papers written and distributed in advance 
of the meeting of the convention so that 
those who come here for actual benefit 
may read the papers, have them carefully 
digested and be ready to exchange views 
with each other upon the subject of the 
papers. The old method of presenting 
papers and reading them in the conven- 
tion, and at that place first making the 
members aware of their contents was of 
but little value. 

I wish also to speak of the admirable 
exhibit which has been prepared and in- 
stalled here by the supply men. I think 
that a good, fair share of each delegate’s 
time should be given, not only to a care- 
ful examination of the exhibits, but to a 
pleasant greeting and extension of thanks 
to the representatives of the companies 
who have expended so much money and 
so much effort in getting these exhibits 
here and installing them in perhaps a 
somewhat difficult and expensive place. 

A most important subject is that of 
general standardization. We have now 
arrived at a point in electric railway prac- 
tice where it would seem that it would 
be possible to very shortly reach a gen- 
eral standardization which should extend, 
not only to road construction, equipment 
and other features of the system, but also 
to every branch of accounting, and every 
branch of the operating, mechanical and 
engineering departments. 

On motion by Mr. E. G. Connette, 
Syracuse, N. Y., the thanks of this asso- 
ciation were tendered to Mr. Ely for the 
very able address which he presented to 
the convention. 

The secretary announced that the Hud- 
son Valley Railway, the United Rail- 
way, of Albany, and the Schenectady Rail- 
way extended the courtesy of their roads 
to the delegates and their friends. Free 
transportation to be given on the badges 
of the association. 

The secretary also announced that the 
American Telephone anc Telegraph Com- 
pany and the Hudson River Telephone 
Company extended the courtesies of their 
long-distance telephone system to the dele- 
gates; the service to be given between 
5 p. M. and 8 A. M. on presentation of the 
badge of the association. 
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The report of the executive committee 
included the business transacted at two 
meetings of the executive committee dur- 
ing the present year, at which arrange- 
ments for the convention were made, in- 
cluding the selection of topics for papers, 
the assignment of the topics to the writers 
of the papers, and the various details of 
the convention. 

On motion of Mr. C. D. Wyman the 
report of the executive committee was 
adopted. 

Secretary Pennington read the report of 
the secretary and treasurer, which showed 
that twenty companies had joined the as- 
sociation since the last meeting; that 
five members had withdrawn, mainly on 
account of consolidation; membership on 
August 24 was 206 companies. 

The financial transactions during the 
year were as follows: 

Balance in bank October 1, 1902, $9,- 
948.03; receipts, $7,677.28; total, $17,- 
625.31. Expenditures @uring the year 
$7,286.62, leaving a balance on August 
22 of $10,338.69. 

The chair announced the following 
gentlemen as the members of the com- 
mittee on nominations to nominate offi- 
cers and select a place for the next meet- 
ing: Messrs. Laffin, of Worcester; Good- 
rich, of Hartford; Sloan, of Chicago; 
Stanley, of Detroit; Henry, of St. Louis. 
This completed the preliminary business 
laid out for this session. 

A question was brought up as to mail 
car service in cities. Some time ago a 
representative of the government stated 
that if some concerted action was taken 
by this association he thought it would 
be possible for us to get an increase in 
the compensation now paid. A resolu- 
tion that a committee be appointed to 
confer with the government officials on 
the subject of increasing the compensa- 
tion paid to street railway companies for 
carrying the mails, was offered to this 
effect by Mr. Grant. 

eAfter a lengthy discussion the chair 
suggested that the resolution be committed 
to writing, and so amended that it will 
provide that, as soon as the committee 
has finished its work, it shall file a re- 
port with the secretary of the associa- 
tion, who shall forthwith communicate 
it to all the members of the association 
for their guidance. The chair requested 
Mr. Grant to frame such a resolution and 
present it at his convenience, after which 
the meeting adjourned until ten o’clock 
Thursday morning. 

THURSDAY SESSION. 

Vice-President Ely called the meeting 

to order at 10.15 a. M. After a brief dis- 
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cussion relative to the carrying of United 
States mail, Mr. W. L. R. Emmett pre- 
sented his paper on “Steam Turbines.” 


Mr. John I. Beggs, of Milwaukee, was 
called upon to open the discussion. 


Mr. Beggs: Mr. Chairman and gentle- 
men, I did not expect to be called upon 
to discuss this question of steam turbines 
-—the request to do so is a surprise; yet 
it is a subject I am deeply interested in, 
as I believe every other member of this 
association is, who is required to spend 
such a large amount of money as we are 
called upon to do in producing steam. I 
believe that engineering circles generally 
ere waiting with a great deal of interest 
the results of the tests now being made in 
the power plant of the Commonwealth 
Electric Company, of Chicago, upon the 
first 5,000-kilowatt turbine unit that has 
been installed. In this connection I desire 
to throw out a suggestion as to whether or 
not, about the time that the steam turbine 
has reached the stage of perfection sug- 
gested by Mr. Emmett and the manufac- 
turers of, it, there is not a new power now 
looming up which may as far surpass the 
steam turbine as the steam turbine sur- 
passes the reciprocating engine, at least 
so far as the matter of economy goes. ! 
refer to the gas engine. We have given 
considerable thought to it for the last 
two years. If the predictions made for 
the gas engine, in using gas now produced 
as by-products, or in using the ordinary 
illuminating gas, or producer gas from 
plants installed in connection with our 
own steam plants, are carried out, we can 
cut the cost of a kilowatt of current no 
matter how high the economy of the 
plant may be—it can be cut in half and 
possibly reduced two-thirds in cost. I 
think this is an important question. 
There is one large engine building concern 
in this country which has recently ac- 
auired the right to build in this country 
the Nurenburg gas engine. It proposes 
to have one of these engines installed in 
St. Louis, twelve months hence. There 
is also a 3,000-horse-power gas engine {) 
be direct-connected to a 2,000-kilowatt 
generator which it is likewise proposed 
to install in the St. Louis Exposition. In 
the Northwest, where coal is such a factor 
that we are paying $3.50 for 2,000 pounds 
for screenings, where four years ago it 
cost us only $1.70, you can appreciate that 
any device which will bring down the 
cost of producing steam is of great 
moment. The element of power going to 
operate a car-mile to-day becomes a very 
serious question, and if the cost of gen- 
erating the power can be cut in half and 
that without the use of a steam power 
plant, anything which will tend to that 
end becomes a very important factor. 

The Vice-President: This is an inter- 
esting subject and Mr. Beggs’s remarks 
are of much value, and I hope that others 
will take part in this discussion. Refer- 
ring to the very interesting subject of gas 
engines of which Mr. Beggs spoke, I 
might merely allude to the fact that in 
the new plant of the Lackawanna Steel 
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Company, at Buffalo, by apparatus quite 
simple in its nature, the escaping gases 
from stacks of the blast furnace and the 
ovens are recovered, washed and con- 
ducted to the engine room, where they 
are used as fuel, costing nothing to the 
plant, yet supplying fuel for an instal- 
lation of 40,000 horse-power of gas en- 
gines, power to move the machinery is 
supplied by the gas engines in that way. I 
have seen the plant several times. The 
engineer in charge is a Russian—of 
course, you all know that in the matter 
of gas engines, their manufacture and 
use, we are far behind Europe. I think 
the units are 2,000 horse-power each, per- 
haps there are some of 5,000 horse-power, 
but my impression is that most of them 
are 2,000-horse-power units. 

There was a discussion on the question 
as to what extent the proceedings of the 
convention should be given to the tech- 
nical press for publication before the re- 
marks were revised by the various speak- 
ers. The enterprise of the technical press 
in publishing the discussions was com- 
mended. Some of the members thought 
there might be a freer expression of opin- 
ion if the report of the proceedings was 
not printed before revision by the speak- 
ers, and some members expressed the 
opinion that a member should have the 
privilege of having expunged from the 
record any remarks he did not wish to 
have printed. The discussion was par- 
ticipated in by W. Worth Bean, St. 
Joseph, Mich.; L. E. Myers, Peoria, Ill. ; 
H. H. Vreeland, New York; C. C. Mail- 
loux, New York; G. Tracy Rogers, Bing- 
hamton, N. Y.; John I. Beggs, Milwau- 
kee, and J. G. White, New York. 

The vice-president appointed the fol- 
lowing committee to consider the matter 
and report to the convention: Messrs. 
Mailloux, White and Beggs. 

The following named gentlemen were 
appointed as a committee on resolutions 
to report at this convention: W. Worth 
Bean, St. Joseph, Mich.; C. Loomis 
Allen, Utica, N. Y.; Thomas Hawken, 
Rockand, Me. 

The following named gentlemen were 
appointed a committee on rules to report 
at the next convention: E. G. Connette, 
Syracuse, N. Y.; T. E. Mitten, Buffalo, 
N. Y.; W. E. Harrington, Camden, N. J.; 
Richard McCulloch, Chicago, and John 
J. Stanley, Cleveland. 

Mr. Beggs offered the following resolu- 
tion: 

Resolved, That the executive committee 
to be elected at this annual meeting be 
requested and directed to make an earnest 
effort to have prepared and presented at 
the next annual meeting papers from 
prominent and experienced manufacturers 
of reciprocating engines, manufacturers 
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of steam turbines, and the manufac- 
turers of gas engines, as to their respec- 
tive merits. 

The resolution was seconded by Mr. 
Connette and carried. 

The secretary read a communication 
from Mr. C. T. Rogers, president of the 
Street Railway Association of the State 
of New York, announcing its next annual 
meeting at Syracuse, N. Y., October 6 
and 7. 


FRIDAY SESSION. 


Vice-President Ely called the meeting 
to order at 9 A. M., and requested Mr. H. 
H. Vreeland to preside. 

The first business to be considered was 
the paper on “Electrical Welded Joints,” 
by William Pestell, superintendent of 
motive power and machinery of the Wor- 
cester Consolidated Street Railway Com- 
pany. Mr. Pestell was not present and as 
Mr. Richard McCulloch, the author of 
the paper on “The Manufacture and Dis- 
tribution of Alternating-Currents for 
Large Cities,” was present, this paper was 
taken up. 

Mr. McCulloch opened the discussion 
by calling the attention of the members 
to such points as he particularly desired 
to emphasize. The paper consists of a 
description of the general practice in 
large city power plants of producing al- 
ternating current, with limited discussion 
of the advantages of some of the newer 
forms of producing the current. In gen- 
eral terms the conclusion of the paper is 
that in cities of perhaps less than 25,000 
inhabitants, unless special conditions are 
found to exist, the best practice would be 
to generate direct current, and the alter- 
nating current will be serviceable more 
particularly to the very large cities and 
for cities where the greater part of the 
load comes from the interurban or sub- 
urban places. (This paper is reproduced 
in full on the other pages of this issue.) 

Mr. Mailloux opened the discussion. 
He said it was not necessary to sperfl 
much time in a discussion of the paper. 
The paper was primarily a statement of 
facts—an analysis of the present state of 
the art of producing and distributing al- 
ternating current. It was a paper that 
will be very useful to the members as a 
work of reference, because it so concisely, 
and yet comprehensively, gives a résumé 
of the entire situation. 

The next paper was entitled “The 
Evils of Maintenance and Champerty in 
Personal Injury Cases,” by Michael 
3rennan, counsel of the Detroit United 
Railway. 

Mr. Brennan, in his short paper, de- 
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fined the terms “maintenance” and 
“champerty.” “Maintenance,” he said, 
“at the common law was an officious in- 
termeddling in a suit that in no way 
belonged to one, by maintaining or assist- 
ing either party with money or otherwise 
to prosecute or defend it. It was an of- 
fence against public justice, as it kept 
alive strife and contention and perverted 
the remedial processes of the law into an 
engine of oppression.” Champerty was a 
species of maintenance and was punished 
by fine and imprisonment. It derived its 
name from the fact that it was a bargain 
with a plaintiff or defendant to divide 
the land sued for between them if they 
prevailed at law. The champertor was to 
carry on the litigation at his own ex- 
pense, and to take as his reward part of 
the land. He led up to the application 
of these terms to railway practice, and 
quoted the marvelous growth of railroads 
in this country and the multiplication of 
other industries, which necessarily in- 
creased the number of accidents accruing 
to employés and others. This condition 
gives rise to the existence of a class of 
lawyers in all large centres of population 
who make a specialty of pressing cases 
of personal injury and whose fees are 
contingent upon the ultimate success, 
whether by compromise or at the end of 
a suit. In the city of New York there 
are on the present calendar 29,697 cases 
for trial, and of this number 5,766 are 
against the surface street railway corpora- 
tions. He spoke of the subterfuges and 
expedients which these lawyers made to 
secure cases from persons who had be- 
come injured in railway accidents, and 
showed both the humorous and serious 
sides of the situation. He quoted the 
code of procedure in Germany and 
Prussia and the efforts which had been 
made to pass statutes on the subject of 
expert testimony in the United States. 
A complete and radical remedy, he 
thought, would be the reenactment of the 
old common law prohibition against 
maintenance and champerty. It is true 
that some inconvenience and _ suffering 
might result therefrom, but the law can 
not take care of every ill, and the greatest 
good for the greatest number should be 
the rule. 

The next paper entitled “Train Orders 
and Train Signals on Interurban Roads,” 
was presented by C. A. Coons, superin- 
tendent of transportation International 
Railway Company, Buffalo, N. Y. 

The next paper, “Freight and Express 
on Electric Railways,” was presented by 
Mr. J. B. McCleary, manager of the rail- 
way department of the Birmingham Rail- 
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way, Light and Power Company, Birming- 
ham, Ala. 

The paper by Mr. McCleary contained 
a description of the system of freight and 
express handled on several electric rail- 
ways and gave a table of statistics show- 
ing the extent to which this was done. 
|pon investigation of 182 roads it was 
found that seventy-one roads handled 
‘reight and express. Forty-five roads 
admitted that it was profitable and 
ihat they intended to increase their 
facilities for handling their business. 
‘Thirty-seven said that this is a 
very attractive feature of electric rail- 
voading, while nine answered that while 
they carried freight, they did not think 
well of it. Thirty-five roads used the steam 
rvilroad classification of their states or 
railroad districts. Others have rate sheets 
of their own, based upon local conditions, 
iid generally much lower than the steam 
railroads. Thirty-eight have depots at 

rminals and along their lines, and nine 
sy they have none. 


Mr. W. O. Gotshall: I would make a 

w remarks on the subject of this paper, 
“Freight and Express on Electric Rail- 
ways.” It appears to me that this is one 
’ the most important subjects in con- 
nection with what are undoubtedly the 
coming electric railways, that is, the rail- 
ways connecting the centres of population 
iljoining and about large cities. For 
bout a year past I have been trying to get 
~ome information on this matter and the 
essential trend of what I have been doing 
has been to ascertain the income coming 
‘rom this service, and the amount of 
money it is costing to do a given amount 
if business. I do not find that there is 
any statement in this paper showing any- 
thing from which you could derive much 
information concerning the point of in- 
come or the cost of doing business. 
! have found in going over the matter 
and corresponding with railroads in differ- 
cnt parts of the country, as to the express 
und freight business, that they are receiv- 
ing all the way from $500 to $900 per 
mile of single track, that is, the gross 
receipts for the freight and express busi- 
ness they are doing. I have not been able 
io get satisfactory information which 
would indicate the cost of doing that busi- 
ness. It is certainly unfortunate that our 
time is limited and that there is no dis- 
position to discuss the paper more at the 
present time than there is; and it appears 
to me the matter might well be brought 
up in some other form:at the next session, 
when we trust we shall have sufficient 
time to discuss all these papers. It would 
require three of four hours to discuss this 
paper properly. 

After a lengthy discussion on this 
paper, the next paper entitled “The Right 
of Way,” by Mr. H. H. Vreeland, presi- 
dent of the Interurban Street Railway 
Company, of New York, was read. 
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Mr. Vreeland gives in this short paper 
his ideas on the question of the right of 
way of street cars. The defect in all dis- 
cussions seems to arise from a lack of clear 
statement of what is meant by “right of 
way.” Street railroads, in the sense that 
steam railroads enjoy this privilege, have 
no right of way. If street railroad men 
would view the topic from the point of 
view that the general public has equal 
rights on the road, and insist that the 
streets are for the use of the people, in- 
stead of corporations or individuals, the 
whole question would take on a different 
aspect. A railroad company is permitted 
primarily to exist, not for the aggrandize- 
ment of its owners or operators, but for 
the accommodation of the public. A good 
analogy between the rights which all 
street railway operators claim for their 
vehicles seems to be found in the rules 
of the road concerning United States 
mail vans. These have the right of way 
everywhere, and it is a misdemeanor to 
obstruct their free movements. The rea- 
son of this is not because the van is 
labeled “United States Mail,” or because 
of any superior authority invested in the 
driver, but because the vehicle contains 
hundreds—it may be thousands—of busi- 
ness communications involving compli- 
cated business interests. For this reason 
he had always held that a street car con- 
taining a crowd of people necessarily in 
haste—or they would find a cheaper and 
more leisurely way of reaching their des- 
tination—had rights superior to other 
vehicles on street surfaces. Mr. Vreeland 
also said: 

The chairman in his address referred 
to the matter of rules and regulations of 
the steam railroads, which I was very 
glad to have brought out in connection 
with the work of this association. I had 
occasion back in the early eighties to 
examine a number of engineers and con- 
ductors for appointment on a_ property 
that required a large summer service and 
among the number were some men from 
the West. In examining them on our 
train orders and regulations, the most im- 
portant and essential in the operation of a 
railroad, there was not one man who un- 
derstood our orders. They were men who 
had run trains for fifteen or twenty years 
in the West. As the chairman pointed 
out to-day, an engineer, under the rules 
and regulations for the movement of 
trains, by telegraphic orders, who may 
have been running a train in California 
last week can to-morrow step on an en- 
gine in Maine and his rules are just the 
same and the engine is run under the 
same orders. The thing is important to 
us, for the reason that in New York city 
we are every day hiring men as motormen 
and they come from all parts of the 
United States. We have a school of ex- 
amination and instruction in which these 
matters are gone over thoroughly, and it 
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is the most surprising thing to find what 
a diversity there is in regulations in cities 
and states that border on each other with 
reference to questions concerning which 
there should be no difference whatever, 
any more than the question of running a 
locomotive. 

The next subject, “Comparative Merits 
of Single and Double-Truck Cars for City 
Service,” by Mr. John I. Beggs, Milwau- 
kee Electric Railway and Light Com- 
pany, Milwaukee, Wis., was taken up. 
Mr. Beggs had not prepared a paper, but 
as he was present he gave his views on 
the subject, saying: 

This subject has been so thoroughly 
threshed out in the last seven years that 
there does not seem to be much left to 
say upon it, as it appears that most men 
charged with the operation of large sys- 
tems have been forced, almost, to the use 
of double-truck cars, even for heavy city 
service. The principal points of advan- 
tage to result from the use of double- 
truck cars are, in the first place, a much 
higher speed, of which the public receives 
the benefit. As soon as the public realizes 
that it does not seriously affect the street 
railway company to have its cars obstruct- 
ed, but that it is the people on the car 
who are discommoded, the public will 
awaken to the fact that it is up to them 
to get a better condition of affairs; so 
that in running double-truck cars the 
first point is the smooth and comfortable 
riding of the passenger, as compared with 
the single-truck car, with the great oscil- 
lation sometimes experienced running 
over a track which in indifferently main- 
tained. The track may be really twice 
as bad, but to the riding public it would 
not be evident in a double-truck car. The 
next thing is that the large double-truck 
car, equipped with four motors, one on 
each axle, which is our practice and has 
been for six or seven years, enables the 
car to be accelerated much quicker; in 
other words, in many of our cities the 
blocks are only 300 or 400 feet long, 
some shorter than that. If we follow out 
thea rules as laid out in the usual book 
of rules, you would not get a street car 
up to speed between crossings. By the 
time you left one crossing and used the 
regulation method of feeding a car, it 
would not be up to speed by the time it 
got to the next crosswalk, the consequence 
being the general public is delayed, and 
you are not giving them rapid transit. 
The car is limited as to the number of 
trips it can make over a line during the 
day and consequently the cost of operation 
is unnecessarily increased. The quicker 
acceleration means higher average speed ; 
in other words, I believe that it is ap- 
plicable in most cities, even where there 
is pretty dense traffic—I am not refer- 
ring to Broadway, New York, the condi- 
tions there are unusual—but on our city 
lines, where traffic is sometimes quite 
dense, we maintain an average schedule 
speed of nine miles an hour, with the 
large seating cars you are enabled, be- 
cause of the greater seating capacity, to 
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maintain long headway on the lines and 
still take care of the traveling public. 
Longer headway means less car-miles and 
less car-hours and less trainmen, and that 
your trainmen are performing more serv- 
ice for the company, and thereby reduc- 
ing the cost per car-hour or car-mile for 
trainmen alone. The consumption of 
power is possibly increased, yet not more 
than would be necessary, in all prob- 
bility, to put the same number of single- 
truck cars, with two-motor equipment, in 
operation. hen the cost of track repair 
and maintenance is less, as we discov- 
ered after an experience of seven years 
with double-truck cars, which run 
smoother, than it is with single-truck 
cars. 

These are the principal points which 
seven years of use and the adoption of 
heavy-truck cars as standard, has brought 
out, and which in our experience have 
been more than satisfactory. We several 
years ago established as a standard a 
large double-truck car, fitted with cross 
seats, seating forty-four passengers. They 
have a capacity, when passengers stand, 
of over 100. These are the reasons for 
our maintaining that it is much more 
advantageous, both to the general public 
and the operating company, to maintain 
and operate large double-truck cars equip- 
ped with a motor on each axle, and with 
a motor of sufficient capacity to warrant 
you in quickly accelerating the car and 
getting it up to speed within about 200 
feet, so that you are able to make the 
average speed of the car with the usual 
number of stops, of about nine miles 
an hour. 


The next business in order was the re- 
port of the committee on rules for the 
government of employés, of which Mr. 
Kk. G. Connette, of Syracuse, was chair- 
man. 

The committee on rules for the govern- 
ment of employés included Messrs. E. G. 
Connette, T. E. Mitten, W. E. Harring- 
ton and Richard McCulloch. The report is 
divided into general rules, rules for con- 
ductors, rules for motormen, signals and 
their application, ejectments, fares and 
transfers, interurban rules, definitions, 
visible signals, audible signals, and use 
of signals. A series of twenty-four plates 
in colors shows the correct positions of 
conductor in giving signals, the proper 
equipment of trains and cars for both 
day and night signals, both for forward 
and rear-end signaling. 


Mr. Connette: Mr. Chairman, the re- 
port of the rules committee has been 
printed and distributed among the mem- 
bers of this association, and the members 
have had the report in their possession 
long enough to know what it contains 
without my undertaking to read any por- 
tion of it. The committee, of course, in 
undertaking to compile a standard code 
of rules, met with more difficulties than 
any of you would imagine. For instance, 
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when we undertook to make a rule that 
was applicable to the small roads as well 
as to the very large roads, in a good many 
cases we encountered serious difficulty. 
We have, therefore, only presented to you 
a code of rules general in their nature, 
applicable only to conductors and motor- 
men, because they are the employés 
principally to whom the rules apply. A 
rule that will apply to a motorman and 
conductor running upon a small road can 
also be applied to one similarly employed 
upon a large road. The rules pertaining 
to interurban service, I am free to say, 
were practically confiscated from the rules 
of the American Railwav Association, 
which is composed of the steam railroads, 
and the rules which are in effect upon 
steam railroads are the result of years of 
experience and study—we believe of over 
twenty-five, perhaps forty years’ experi- 
cnce—and the committee did not think 
it could compile a set of rules which 
would be an improvement on the rules 
which were adopted and are now in effect 
upon the various steam railroads of the 
country, especially so far as the move- 
ment of trains is concerned and the use of 
signals. 

I am now going to diverge just a little 
from the report. I brought this question 
un before the committee, but it was 
deemed to be perhaps not within its scope 
to embrace a suggestion of the plan which 
I am about to make, and that is upon long 
interurban lines, single track lines, that 
it is better practice, or it would be better 
practice when it was adopted, that instead 
of running more cars, separate cars, or 
changing the headway as the business 
fluctuates, it would be better to maintain 
a uniform schedule of headway and use the 
multiple control system and increase the 
length of the train as the business may 
require it, instead of changing the head- 
way or instead of running cars in sections. 
In my opinion this method of operation 
would be more satisfactory from several 
standpoints: first, less liability of acci- 
dent, which is a great factor in the opera- 
tion of cars; second, it would reduce the 
expense of operation so far as the plat- 
form expense goes; third, it would take 
care of the traveling public, I believe, in 
a more satisfactory manner, because if the 
schedule is thirty minutes’ headway on 


‘an interurban line, and that schedule is 


uniformly maintained, no matter what 
the business may be, whether you carry 
1,000 or tens of thousands of people daily, 
instead of changing it to meet fluctuating 
conditions, maintain it rigidly so that the 
publie will know that a car will be at a 
given point at a given time and ample 
cars will be provided and if one is in- 
sufficient put on two, three or four, and 
make the same time as you would with 
one, on the multiple control system, the 


same as the system by which the trains ‘ 


on the elevated roads in New York are 
operated. I put this out as an opinion 
of my own. I believe the interurban 
roads will come to it, and run trains as 
steam roads run trains, not only one car, 
and if a littlhe more demand for service 
is made to run out another car and run 
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it as a second section; but the cars will 
be run in trains. I believe the running 
of separate cars to meet increased de- 
mands will be done away with ultimately 
and that we will adhere to the timetable 
instead of changing the headway and 
mixing up the motormen and conductors 
and multiplying the duties of the train 
despatcher and getting his head balled 
up and causing accidents, at least in- 
creasing the hazard of them, the danger 
would be reduced to a minimum, and | 
believe the service in every respect would 
be the more appreciated by the public. 

You will note the report of the com- 
mittee in regard to the signals for inter- 
urban lines. I have said that we practi- 
cally confiscated the rules and regulations 
of the American Railway Association. | 
may say that we changed the signals, not 
in respect to color, but instead of using 
flags, as is used by steam roads, we use 
the colored plate hanging over the dash 
of the car. That was done for several 
reasons: In the first place, when a flag 
is stuck on the back end of a car while 
the car is running it is difficult for a 
motorman on an approaching car to dis- 
tinguish what the signal is until he has 
passed by it, whereas with the signal on 
the front of the car he sees it and notices 
whether it is the regular car, a section of 
the regular car, or an extra car. 

After slight amendment the report of 
the committee was adopted. 

The Chairman: The special committee 
appointed at the session yesterday to con- 
sider the matter of furnishing reports to 
the press is ready to report. The secre- 
tary will present the report. 

The secretary read the following: 

To THE AMERICAN STREET RatrLway 
ASSOCIATION. 

Gentlemen—Your special committee, 
after duly considering the question of the 
revision of papers and discussions prior 
to publication, reports as follows: 

We recognize the importance and de- 
sirability of encouraging and securing a 
comprehensive and even confidential dis 
cussion of topics presented before the as- 
sociation. 

We also recognize the importance an 
utility of the press and the desirability 
of not unduly restricting its privileges. 

We are of the opinion that the realization 
of these two objects necessitates intelli- 
gent censorship of the proceedings. We 
recommend for adoption the following 
rules : 

First, upon the request of any delegate, 
any remarks or data submitted by him 
shall be considered privileged communi- 
cations and withheld from publication in 
both the press and the annual report. 

Second, at the first session of each meet- 
ing of the association the chairman shall 
appoint from the delegates in attendance 


a censorship committee of three 
members. All reports of proceed- 
ings shall be submitted to this 


committee and approved by at least 
one member thereof before being made 
accessible to the press. 

So far as possible all persons partici- 
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pating in the discussion shall be given an 
opportunity by the committee to revise 
and correct their remarks before publica- 
tion. The committee also recommends 
that, to promote the best interests of the 
association, the technical press be respect- 
fully requested to refrain from the daily 
publication of the proceedings. 
Respectfully submitted, 
C. O. Mariovux, 
JOHN I. Bra@s, 
J. G. WHITE. 
The report of the committee was 
adopted and approved. 
Mr. Beggs offered the following resolu- 
tion: 


Resolved, That the president of this 
association be requested to appoint a com- 
mittee of three members to confer with 
the so-called “steel rail pool,” to obtain, if 
possible, a discontinuance of or material 
reduction in the differential charged for 
high tee girder and grooved rails used in 
street railway construction. 


Mr. W. K. Morley offered the following 
resolution : 

2vesolved, That. the name of this associ- 
ation be and is hereby changed from “The 
\merican Street Railway Association” to 
“The American Electric Railway As- 
sociation.” 

On motion the resolution was referred 
io the executive committee. 

The chair announced the appointment 
of the following committee on compen- 
sation for carrying the mails: Messrs. 
Grant, of St. Louis, chairman; Beggs, of 
Milwaukee; Rogers, of Binghamton. 

The report of the committee on nomi- 
nations was presented as follows: 

President, W. Caryl Ely, president 
International Railway Company, Buffalo, 
N.. %, 

First vice-president, Elwin C. Foster, 
president New Orleans Railways Com- 
pany, New Orleans, La. 

Second vice-president, John Grant, 
general superintendent St. Louis Tran- 
sit Company, St. Louis, Mo. 


Third vice-president, James F. Shaw, . 


president Boston & Worcester Street 

Railway Company, Boston, Mass. 
Secretary and treasurer, T. C. Penning- 

ton, treasurer Chicago City Railway, 


Chicago, Ill. 
EXECUTIVE COMMITTEE. 


President and vice-presidents. 

Jere C. Hutchins, president Detroit 
United Railway, Detroit, Mich. 

A. B. Colvin,- president Hudson Valley 
Railway Company, Glens Falls, N. Y. 

G. Tracy Rogers, president Bingham- 
ton Railway Company, Binghamton, 
BE. 

W. A. Smith, general manager Omaha 
& Council Bluffs Railway Company, 
Omaha, Neb. 

S. L. Nelson, vice-president and gen- 
eral manager Fort Wayne & South West- 
ern Traction Company, Fort Wayne, Ind. 


ELECTRICAL REVIEW 


The committee has received but one 
invitation for a place for holding the next 
annual meeting. The Mayor, secretary 
of the Chamber of Commerce and one 
business man of Chattanooga, Tenn., 
have extended an invitation to the as- 
sociation to meet in their city next year. 














Mr. W. Caryt Ey, PREstDENT AMERICAN 
STREET RAtLway ASSOCIATION. 


On motion, the secretary was author- 
ized to cast a ballot for the gentlemen 
named as the officers of the association. 

On motion, the question of a place for 
the next meeting was referred to the exec- 
utive committee. 








Mr. J. C. Hurcuins, Retrrinc PRESIDENT 
AMERICAN STREET RAILWAy ASSOCIATION. 


The committee on resolutions reported 
the following: 


Resolved, That a vote of thanks of this 
association be given to the officers and 
executive committee for the able manner 
in which the affairs of the association 
have been conducted the past year. 
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Resolved, That a vote of thanks be ex- 
tended to the General Electric Company 
for the excursion and luncheon and 
cordial reception given to the delegates 
and their friends at Schenectady. 

Resolved, That a vote of thanks be 


given to the Hudson Valley Railway 


Company for courtesies extended to this 
association. 

Also to the Schenectady Railway, the 
United Railway Company, of Albany, the 
telephone and telegraph companies, the 
local committee of arrangements and the 
railroad passenger associations for court- 
esies extended to us. 

Resolved, That a vote of thanks be 
given to the supplymen for the splendid 
exhibit given the delegates of this as- 
sociation. 


The above resolutions were unani- 


mously carried. 


President Ely: Gentlemen of the con- 
vention, I desire to return to you my 
sincere thanks for the very great honor 
which you have conferred upon me in 
electing me president of the association. 
I accept the place with a full realization 
of the responsibility. I deem it a posi- 
tion of great responsibility. I will en- 
deavor, with the help of the other officers 
and the executive committee, and all con- 
cerned, the supplymen, all who are con- 
cerned in the welfare of the association 
and the business represented by it, to 
devote such an amount of whatever of 
ability and energy I may be possessed of, 
together with a sufficient amount of time, 
in an earnest endeavor to bring about good 
results during the next year. 

While returning thanks, I wish to say 
that in the Census Bureau report upon 
our industry, it is stated that there are 
987 companies in the United States en- 
gaged in the street railway business, and 
of that number we have 206. Of course, 
that is a large membership, but it would 
seem as though we ought to have more 
than twenty or twenty-five per cent of the 
companies represented in this organiza- 
tion, when it must be conceded by all that 
the benefits of association are so great; 
and it would seem that we might make 
a much larger addition to our membership 
during the coming year if we would all 
be mindful of it, and when we meet our 
neighbors who are not members of the 
association suggest to them the benefits 
and advantages of membership. I know 
that the executive committee, the vice- 
presidents and the secretary of the asso- 
ciation will make a very determined effort 
along these lines during the coming year. 


The meeting then adjourned to reas- 
semble at the banquet at 9 o’clock in the 
evening. 

There was a number of exhibits at con- 
vention headquarters. These were viewed 
with great interest and are worthy of 
further mention. A description and list 
of representatives present will be found 
on pages 381, 382 and 383 of this issue 
of the ELecrricaL Review. 
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The American Railway Mechanical and Electrical Association. 


Annual Convention at Saratoga Springs, N. Y., September 1, 2, 3 and 4, 1903. 


HE convention of the 
Railway Mechanical and _ Elec- 
trical Association held at Saratoga 

Springs, N. Y., September 1, 2; 3 and 4, 
was called to order by President Thomas 
Farmer at 10.45 a. M.,Tuesday, September 
1. Mr. Farmer introduced Mr. Joseph 
P. Brennan, the village attorney of Sara- 
toga Springs, who delivered the welconi- 
ing address. 

In the behalf of the association, Presi- 
dent Farmer expressed thanks to Mr. 
Brennan After roll 
call the minutes of previous meetings 


for his remarks. 


were read, and a communication from 
Mr. H. H. Adams, superintendent of 
shops of the United Railways and Elec- 
tric Company, of Baltimore, Md., and a 
communication from Mr. E. F. Peck, 
general manager of the Schenectady Rail- 
way Company, inviting the members and 
delegates of the association to make use 
of its lines in Schenectady, Albany and 
Troy during the convention, were read. 

The secretary, Mr. Walter Mower, read 
the report of the executive committee, 
which detailed the organization of the 
association and the bonding of the secre- 
tary-treasurer. 

The secretary-treasurer presented his 
report showing a list of active members 
three honorary 
twenty-seven mem- 
and thirty-four junior members, 
making a total of eighty-five. The dues 
frem the active members to September 1, 
amounted to $420; from the associate 
members, $135, from the junior members, 
$102, making a total of $657. 

The disbursements to September 1 were 


numbering twenty-one, 


members, associate 


bers, 


$176.77, leaving a balance on hand of 
$480.23. 

After reading by the secretary of the 
list of members of the association, presi- 
dent Farmer called for a discussion on 
the best way to increase the membership, 
stating that although everything had been 
very well up to the present time, he de- 
sired that more progress should be made. 
This subject was discussed at length by 
Messrs. Olds, Mundy and Green. 

The president stated that at the meet- 
ing of the executive committee prior to 
the opening session, it was suggested that 
the members of the organization get in 
touch with the American Strect Railway 
This 
Messrs. Olds and Baker, and following 
Baker, of 


(ssociation. was discussed — by 


this a paper by Mr. C.-F. 


Americar, 








Boston, on the “Care and Maintenance of 
Car Bodies,” was read. This paper 
brought out a prolonged discussion and 
a number of the members of the associ- 
ation contributed liberally ideas from 
technical points of view. 

Mr. Baker presented a splendid sum- 
mary of the practice of maintenance of 
car bodies in his short paper. He spoke 
of the care which must be taken by the 
operator to keep the car clear of danger, 
and of the detail which must be exercised 
in preparing the specifications looking to 
accommodating the car to the service in 
which it is to operate. He took up the 
question of workmanship, the material to 
be used and the attention and inspection 
which should be given each car. He took 
up the question of dry wiping as against 
washing with water and soap, and ex- 
plained in detail the process which he had 
found satisfactory in repainting and re- 
habilitating old cars, giving the consti- 
tuents and quantities of material which 
were used in the renovating process. 

Mr. John Lindall brought up the ques- 
tion of car insulation, saying: “There is 
something which interests me very much 
just now on account of the recent disaster 
in the Paris tunnel, and that is the fire- 
proofing of cars. I think that might be 
taken up in connection with this paper. 
We try to make the elevated cars as fire- 
proof as possible, and have the motor 
end of the car underneath covered with 
asbestos and galvanized iron. On account 
of some trouble we have had on account 
of fire igniting through the light switches, 
ete., we have put asbestos mats under the 
switches and stripped the insulation off 
the wire back six or eight inches and put 
on asbestos stockings. We are also con- 
templating extending that to the light 
sockets on new equipment. 
there has been some discussion among the 
underwriters in regard to putting the 
wiring in the cars in conduits. I should 
very much like to hear that proposition 
discussed at this meeting.” 

Mr. Green: “I rather think that the 
electrical interests in the state of New 
York are up against the fire underwriters 
more than in any place in the country, 
that I know of. In regard to the use of 
asbestos for preventing fire, I will say 
that when we used the old-style rheostat, 
and when we had the old, short, contact 
boards and such things we tried that as- 
hestos plan, and found it one of the most 
dangerous things we ever used. We got 
the asbestos cardboard and fastened it 
to the floor of the car, covered it with 
sheet iron and fastened the rheostat to 
that. We found the asbestos would not 
only hold moisture and take up all that 
came along, but when it got hot, and the 


I believe: 


iron got hot and heated the asbestos, the 
asbestos held the heat long enough to set 
fire to the car on several occasions. It is, 
in my opinion, a most dangerous thing 
to use where you have any amount of heat. 
In regard to the wiring of cars, it is cer- 
tainly for the railway companies to im- 
prove on our mode of wiring, especially 
where the climate is such as we have in 
Rochester, where we have about six 
months in the year slush and mud, an) 
where we use salt in the switches and 
you can not keep the salt away from the 
wires. The moisture seems to work 
through every crevice in the car where 
you have the cables. In that case it is 
very necessary that the car wires eventu 
ally shall be put into a conduit, not for 
the benefit of the underwriters as much 
as for the benefit of the railway com- 
panies themselves. We are now getting 
away from the use of the old-style rheo- 
stat so that we have something from 
which the heat can radiate and keep the 
rheostat cool. I do not think we will ever 
be able to get up any kind of an apparatus 
whereby you can teach your motorman 
not to run on any part of the rheostat. 
They will run on it and get it so hot that 
they will simply burn it up. You ask 
the motorman why he did it and he wil! 
tell you that the car was in that condition 
when he took it out. That is what you 
are up against. There is nothing, how- 
ever, that could persuade me to use as- 
hestos under any consideration.” 

Mr. Farmer said: .“We have had 
trouble in Detroit with our snow-plow 
cables. We use salt in the tracks and 
after every storm—we have eight ordi- 
nary snow-plows, five or six of the snow- 
plows come in with the cables burned out. 
We took some inch and a half, inside 
diameter, lead pipe and made junction 
points at the proper place with small lead 
pipe leading into the larger lead pipe and 
put all the cables into those pipes. We 
have not had a car come in in four years. 
It is expensive, but it is an absolute pro- 
tection. As to the asbestos proposition, | 
would state that all the cars in Detroit 
are heated with a stove in the centre of 
the car. They set in a box which is lined 
with asbestos inside and iron outside. We 
have had a ‘great many fires in the in- 
terior of cars caused by the non-protection 
of the asbestos. Lately we have used 
merely sheet iron with a good big air 
space and that air space is well ventilated, 
both top and bottom; a good circulation 
of air through the box is better than any 
insulating material.” 

During the discussion, Mr. Farmer 
asked Mr. Baker what was done when the 
iron binding projected above the run- 
ning board. Mr. Baker replied that, in 
his opinion, it was better to put on a new 
running board immediately, rather than 
have an accident which might result from 
a projecting iron. 

Speaking of the trouble from fires, Mr. 
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W. D. Wright said: “We had one quite 
serious fire that I am satisfied was started 
by heater wire, side-seat car; the car was 
in the repair house not many minutes be- 
fore the fire started. I think it was started 
by a small rubber-covered wire connected 
with the heater becoming moist to the 
breaking point and finally, from some 
little jar, it gave way and the heater cir- 
cuit happened to be on. When you opened 
the series circuit the rubber-covered wire 
would not stand it, and I am satisfied the 
fire started in that way. One of the first 
things we did to guard against fire was 
to stop the use of a solid conductor, es- 
pecially in the smaller sizes, and for our 
lighting and heater circuits we use noth- 
ing but stranded wire which will not be- 
come nicked and break off inside the in- 
sulation sometimes. Inside, under the 
seats, we go still further and in our 
heater wiring use a slow-burning cover, 
{he same as is used in houses, and get 
the rubber out of the way. We use noth- 
ing but stranded wire. In order to avoid 
trouble from the cables, due to water 
under the car, we adopted a plan of put- 
ting our cables as much as possible above 
ioard, even in the cross-seat cars, having 
a conduit for them along the side and 
making all taps to the cables above the 
‘oor. That seems to ber the weak point 
of the car cables underneath the floor; 
and we make all taps above the floor and 
bring the wires from the floor through 
porcelain or clay tubes and not cleated 
to the inside of the car body; and we use 
a porcelain knob that will hold two wires, 
designed to take different sized wires. 
\Ve put two wires on one knob. The idea 
was to give an air space around the 
wire which would be better than any tube 
you could put on. The wheels can throw 
water on these knobs, but they will dry 
off sooner, and they also prevent the 
lodging of mud which holds the moist- 
ure, and which affects the wood work all 
the time. Eliminate all these points if 
possible. Sometimes for resistance we 
bring a whole bunch of resistance wires, 
six or seven, in a separate cable; these are 
in the centre of the car and not subject 
to the water from the wheels, and you can 
protect them better. When we come to 
the centre line of the car-motor leads, the 
resistance leads are in position where they 
can be cleated safely in carrying the wire 
around the resistance boxes. In the first 
place we lower the leads and get them 
down over the car floor, and in carrying 
lead wires to the resistance box we never 
carry a wire with a rubber covering on 
it from one box to another or between 
boxes. We cut-off the insulation and 
leave a part of the wire bare; leave it so 
that it can have air space. If it is neces- 
sary to insulate it, we put on a piece of 
porcelain or clay tube. Of course the 
trouble is that we have to go out of the 
car body somewhere. In the case of a box 
car, the car which gives the most trouble 
from water, we have been using a two- 
inch pipe where we go out at the corner 
of the car, using a forty-five-degree L, 
and use that pipe to go from above the 
floor down to a point where you would 
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branch off and run under the platform to 
the controller. It pays to follow out these 
little details. If a thing gives trouble, 
get at it and see if you can not cure the 
trouble; we are very free from troubles 
due to our wiring. The insurance people 
are taking the matter up, and a member 
of the New England Insurance Exchange, 
with whom I am well acquainted, was 
down to see us to get our ideas on 
the matter of car wiring. I could 
see what they were aiming at—to 
get car wiring on the same basis as 
house wiring; that is, to have it in 
metal conduits, leading all the wires to 
the centre of the car and having branch 
ducts to bring out the leads. That is all 
good in a way and in the right direction ; 
but I told the gentleman I could not see, 
from our experience in the present way 
of handling wires, but what we were free 
enough from troubles due to the wiring 
to feel practically safe. I do not believe 
in using asbestos unless you keep it where 
it is absolutely dry.” 

Mr. Ballard: “On the Boston Elevated 
we have experienced a little with lead 
cable; we have only four cars running 
with that cable. We took our motor 
leads and encased them with one and one- 
quarter inch lead pipe, the pipe coming 
up under the seat and carrying it directly 
over the motors. The cables are not en- 
cased in lead; only the leads. The 
cables are encased in linen holes and fas- 
tened up under the seat. The taps are 
made in the cable. For a great many 
years we had much trouble with the leads 
parting at the brush-holder or other 
points and taking fire and setting fire 
to the car underneath the seat. There 
is a fireproof wire brought out—made by 
two concerns, the Okonite Company and 
Washburn & Moen Company—which we 
use entirely on our leads, field leads, 
bumper leads and the taps that run 
to the resistance boxes. We never had 
a case where the fire would run more 
than three inches on the wire. It is 
impossible to burn it with a_ torch. 
There is a coating outside of it which 
is practically waterproof, and it is im- 
possible to set it on fire, and we have 
not had a case where we have had a 
wire take fire and carry the wire under 
the seat of the car or carry it under the 
seat for any distance whatever; it is im- 
possible to do it. I prevailed upon our 
company to get some fireproof covering 
for wire; we tried many thousand feet of 
it before we succeeded in getting the 
right kind, but we now have a fireproof 
wire that is the best thing to use on all 
leads to the resistance box and the 
motor.” 

Mr. Farmer said: “Where we take the 
taps off, we wipe the joints the same as 
a plumber would, so as to make them nice 
and smooth. We never have had a cable 
down since they have been put up ac- 
cording to these plans. These cables are 
on the snow-plows, the only cars we have 
tried them on.” 

Mr. E. W. Olds: “Our method of car 
construction is a little different from 
some others. We have two sills running 
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through the full length of our cars, that 
are placed six inches apart, and the 
space between these sills is separated by 
a small cast-iron box, which gives a space 
in between these sills. Our cables are 
run in between them. As you come to 
four-motor equipment, the leads are 
taken out from that hose, through the 
sill, dropped directly. to the motor, which 
is inside hung, on the other side of your 
body bolster. By so doing they are ab- 
solutely protected from the water, and 
the lead being very short is not injured 
by the swinging of the trucks. We have 
been using this method for about seven 
years, and have found it very successful. 
In fact, the only short-cireuits we have 
had in any of our cables have been caused 
by very hot resistances, or in a few cases 
at the trap door where the cleaners have 
allowed the mud and dirt to accumulate 
and in very wet weather this causes a 
short-circuit of the wiring in the hose. 
At the ends of the car we used two ° 
centre platform leads coming up directly 
under the sill, the cables being passed in 
between these in the same way. Our 
knee-plate has an oblong . hole large 
enough -to allow the two cables to pass 
through that hole, pass through the lead 
at the left, nearly under where the mo- 
torman stands, directly to the controller, 
and we have found that very success- 
ful.” 

Mr. Ballard: “I ask the members if 
in car wiring they have used any method 
of keeping the wires separated where they 
go into the controller underneath the 
car platform, whether they put them in 
one post or two posts. We have had a 
great deal of trouble with moisture get- 
ting in from the platform and getting 
into the cables, and the cables being short- 
circuited a foot or two from the controller 
on either platform. In our last lot of cars 
we have taken the wires out of the holes 
entirely and run them separately, and 
they do not are if the water gets near 
them.” 

Mr. Pestell: “When we get the water 
guard on, we are pretty careful to get it 
tight, and underneath the car, at .the 
right hand of the bumper sill, we put a 
canvas around the cable where it comes 
out, nailing it on in good shape and 
keep it painted, and that takes the wash- 
ing of the water away from the cable. 
The place we find they burn is where the 
bend comes in the cable underneath the 
sill. We protect that so as to keep the 
dust out of the controller and keep the 
water from getting on the cables at that 
point.” 

Mr. Mundy: “We have had some trou- 
ble in the grounding of cables, but most 
most of it occurred in summer cars on 
which the car company put the cable in. 
We were using at that time rubber-lined 
hose. They.cut the hose level with the 
top of the floor, so that the water got 
into the hose and ran down it. We found 
if we ripped the hose open for about 
three feet, retaped it providing an open- 
ing so that the water could get out after 
it got in, the wires dried themselves off, 
and we stopped the short-circuit. On 
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our ordinary work we run the hose three 
inches above the floor and set the con- 
troller on a wooden block so that the hose 
keeps the water from getting in. We 
find it better to split the hose and re- 
tape it so that any water which gets in 
will work out of the hose, owing to the 
split.” 

On motion, the meeting adjourned 
until 2.30 P. M. 

AFTERNOON SESSION. 

President Farmer called the meeting 
to order at 2.45 P. M. 

Mr. Green: “Mr. President, I would 
like to bring up the question of the time 
of the meeting of our next convention. 
Of course, our meetings will always be 
held at the same time as those of the 
National Association, but it seems to me 
that it would be a great deal better for us 
if we could get together two days in ad- 
vance of the National association. My 
reason for proposing that is, that I feel 
that if we do that we are going to get 
a great many more master mechanics at 
our meetings, because it will give them 
an opportunity to come and attend the 
convention and get the full benefit of 
the papers and discussions of both asso- 
ciations.” 

On motion it was decided to hold the 
meeting of the association two days in 
advance of the meeting of the American 
Street Railway Association, at the same 
place, and that there would be three ses- 
sions a day instead of two. 

After considerable discussion of the 
question of membership of persons out- 
side of mechanical departments, Mr. E. 
W. Olds presented a paper on “Improve- 
ments in Street Car Motors.” 

Mr. Olds stated that in order to meet 
the demands of to-day the service must 
be rapid, reliable and safe. Nearly all 
of the motors now designed, he said, are 
arranged to open at the bottom, doing 
practically all the repair work in the pit. 
In repairing double-truck car equipments, 
it has been found more satisfactory to 
lift the car body from the track, making 
is possible to do all of the repair. work 
from the top. To do this, the top of all 
the motor frames should be designed to 
lift off, giving access to the armature 
bearings, fields, brush-holders, ete. He 
dwelt upon the dimensions of the gears 
and said these have not been increased in 
proportion to the motors. The life of 
the present gears, he said, is from eight- 
een to twenty-four months, and pinions 
from twelve to eighteen months. This, 
he said, should be increased 100 per cent. 
The desirability of using split or solid 
axle gears is an open question, each having 
its advantages and disadvantages. If 
split gears are used the bolts should he 
made larger and provided with nut locks 
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and double nuts and cotters, making it 


_ impossible for them to become loose and 


fall out. The gear casing should be cast 
as a part of the lower half of the motor 
frame. The armature bearings should be 
longer and larger with linings that may 
be easily removed, and either rebabbitted 
or renewed. Improvements should be 
made in the insulation of the magnet wire 
used for both field and armature coils. 

Mr. Pestell asked if any changes had 
been made in regard to bringing the leads 
out on either side, so as to bring the leads 
into the centre of the truck. 


Mr. Olds: ““When we ordered the mo- 
tors for the cars, we had the leads changed 
and brought out on the axle side. We 
have but twenty cars with the outside 
hung motors, and these have the leads 
coming out on the axle side. They are 
G. E.-1,000 motors and were built in that 
way for us.” 

Mr. Pestell: “We have many trucks 
with the motors hung outside and the 
lead troubles have been reduced fifty per 
cent by bringing the leads on the oppo- 
site side. It occurred to me, in order- 
ing new motors, it would be well to have 
holes drilled, and then plugged, so that 
you could use the motors either way.” 

Mr. Mundy: “We have gone into the 
motor proposition and are having some 
new motors built. I talked this matter 
over with Mr. Olds, and we placed an 
order. We had the privilege of pretty 
nearly deciding what we wanted. We car- 
ried his ideas perhaps a little further 
than he has done. Our motors are all 
outside hung and the leads brought out 
on the axle side. We have not only in- 
creased the bolts in the gear, but have 
the motors arranged so that we can use 
solid gear for small motors, as small as 
forty horse-power. As far as bringing 
the leads out is concerned, the company 
decided it would put in bushings on both 
sides and plug the side which was not to 
be used. These motors are Westinghouse. 
We have had some motors from the Gen- 
eral Electric Company with the leads 
coming out on the axle side, and in that 
case we simply drill one side.” 

Mr. Blake: “I believe the Union Trac- 
tion Company of Indiana is using solid 
gears. I know it is at the present time, 
and it has used solid gears on Westing- 
house 125 ever since it started. I have 
been in its shops and talked with Mr. 
Anderson, and the last time I was down 
there he had two or three motors on the 
floor. He said he liked the solid gear very 
much; if anything better than he did the 
split gear. It only used two motors, 
equipped on one end of the car.” 

The President: “In the use of the 
solid gear on some of our axles, the 
hub goes right against the hub of the 
wheel. Most of us have 100-ton pressure, 
and we have found that we do not dare 
to press them off, the gear and wheel to- 
gether, with a 100-ton press. We have 
had to split the gear, drill holes into 
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it and split it, before we dared to shove 
them off together. If we try to shove 
them off together with a 100-ton press 
we would break the press. For this rea- 
son a short time ago I advised the pur- 
chase of a 200-ton press, so as to be able 
to shove them both at once. There is no 
way of getting presses in between them.” 


Mr. Green: “What I wanted to ask 
Mr. Baker especially was, what are 
they doing in Boston in _ regard 


to lubrication? Are they using oil 
or grease? I will tell you why I ask 
that question. We have gone to the oi! 
entirely in Rochester. I do not know 
what results we are going to have when 
we come to cold spells—it may tell a 
different story—but we find that with the 
oil lubrication we are getting most ex- 
cellent results. It seems to be a differen: 
thing entirely with your armature shafts 
and axles, your outside bearings, your 
truck bearings, on all the motors, G800. 
67, G6,000, Westinghouse 3. We oil with 
a feed cup we get from Columbus. W. 
are experimenting with a cup of our own 
and one from the Standard Oil Company. 
We are getting elegant results. In 
greasing your outside bearings, your 
grease gets to the back part of the box 
and collects dirt and dust from the street. 
and it hangs to that grease and just 
forms a perfect emery wheel on the axle. 
gets it out of tune and cuts it, and that 
dirt keeps working back into the greasv 
if you do not watch it very closely. With 
the oil we find our brasses are giving us 
better results, and on our busiest days. 
where we run the eighty-mile round trip 
to Sodus Point and back, we never think 
of having a hot journal or hot brasses 
of any description. Our axle bearing: 
are all babbitt.” 

Mr. Pastell: “What is the comparativ- 
cost of lubrication as between oil ani 
grease ?” 

Mr. Green: “Up to date we have not 
been able to go into it deep enough t 
be able to tell; but this much I can say 
to the present time, that the improvement 
in the shafts and bearings all around ani 
the cutting down of the number of 
boxes that we have had to babbitt, from 
the time we have started in with oil— 
the babbitting alone has dropped down 
more than one-half—and on our busiest 
days, with our long trips to Charlotte ani 
Summerville, and the cars going out in 
the morning with no inspectors to tak» 
care of those things, you can smell sul- 
phur for ten miles and what you save 
on those busy days alone will pay the 
increased cost of the oil, if there be any, 
without taking into consideration the 
benefit you get to your bearings.” 

In the absence of Mr. H. H. Adams, 
the president read the paper on “Shop 
Kinks.” 

In this paper Mr. Adams stated that 
in visiting the repair shops on different 
roads, he found that each shop had its 
individual kinks, and he also noticed that 
it was not necessarily the shop of the 
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large roads that had the best kinks, and 
that he frequently had seen the best ideas 
in the shops of some of the smaller roads. 
‘The first device to which he called at- 
tention was the sand blast. While this 
was an old device, he desired to submit 
‘he arrangement installed on his repair 
shop and described the work done in con- 
nection with glasswork, particularly as 
applied to signs. Figures were shown il- 
lustrating the apparatus. The repair shop 
's supplied with compressed air at a press- 
ure of eighty pounds, and by means of 
, reducing valve the working pressure 
‘or the sand blast is reduced to ten pounds. 
‘(he method pursued in grinding or frost- 
ing glass was as follows: The glass to 
be grounded or frosted is placed in an 
enclosed house or box, the air pressure 
s then turned on, care being taken to re- 
move all moisture from the air by drain- 
ing the pipes leading to the sand blast 
previous to starting operations. The sand 
valve is then opened and the blast from 
ihe end of the nozzle directed against the 
class passing over it until the surface 
's ground. The time required to grind 
« glass six inches by forty inches on one 
side only, is three minutes. A further 
use for this apparatus is in making 
chipped glass, which is used so extensively 
n the cars of to-day. This is done as 
follows: A glass to be chipped is ground 
on one side only. This is then covered 
with hot glue, and the same is allowed to 
dry. As it dries, the glue will chip the 
vrinding from the surface of the glass, 
and will produce the effect desired. A de- 
vice for cutting dashers for headlights was 
shown, illustrations being distributed to 
vive a graphic idea of the apparatus. An 
arrangement for unloading cars was shown 
and an armature described and illustrated. 
\Ir, Adams gave considerable attention 
io the question of reinsulating fields and 
also to induction tests for short-circuits. 

The President: “With regard to the 
vlass question, I would like to ask if 
it is necessary to have two sand glasses 
‘o make the glue do its work? In our €ase, 
at home, we take plain glass and put 
the glue on, and it will fit it every time 
if the glue is good.” 

Mr. Green: “We do not use any sand 
lass, Mr. President.” 

Mr. Bigelow: “A friend of mine, con- 
nected with the Boston & Maine, described 
io me a simple arrangement they had in 
which they had a box, the top covered 
with plush and about a two-inch hole 
through it, and a sand pipe discharging 
directly underneath this hole, from a pipe 
about one and one-half inches in diameter, 
and they moved the glass around on top 
of this plush as the writer describes. If 
they wanted it to come up to the edge 
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of the glass they would put another piece 
of glass or cloth against it. They had 
no trouble with dust blowing. There was 
a reservoir for the sand at the side of this 
box and the sand dropped into the pipe 
from that, the same as the writer de- 
scribes, with a forty-five-degree fitting, 
and then the sand dropped to the bottom 
of the box. The box was beveled.” 

The President: “When you form a field, 
after it is wound have you had any trou- 
ble with the insulation being destroyed, 
when you form it in the wheel press?” 

Mr. Green: “We do not form a field.” 

The President: “In forming fields we 
wind with new wire, but do not use in- 
sulated wire.” 

Mr. Mundy: “That is the reason we 
have not been able to reinsulate No. 56 
fields.” 

The President: “We used new wire, as 
we found in forming them up it would 
destroy the tape.” 

Mr. Olds: “Mr. Mundy gave his meth- 
od of reinsulating the field, which is prac- 
tically the same as Mr. Adams’s. I have 
seen the work done in Mr. Adams’s shop. 
so that I simply got his method, which 
is practically the same at the start as that 
of Mr. Mundy, except that the cleaning 
of the old insulation from the wire and 
the winding of the tape is all done by 
girls and women. He told me he found 
them better workers, and that they did 
the work neater, and after they were 
broken into the work they would stay bv 
it, whereas a man would wish to advance 
himself to something higher. I saw some 
fields that he had when I was at the 
works last fall, that had been put in 
shape that certainly looked as neat as 
anything I had ever seen in that. line.” 

Mr. Mundy: “By using six men we can 
get eight fields per day on the basis on 
which we work. To overcome the possi- 
bility of a man being careless in getting 
the tape on—of course we have to put 
them somewhat in the press to bring them 
down tight—I transform all fields, and if 
the man has been careless and there is 
a tendency to break down the trans- 
former breaks down. If it does, I then 
open the field and reinsulate the place 
that gives the trouble. I do that with 
all fields that have not the glass spools 
upon them.” 

Mr. Baker: “Mr. Lindall can give us 
a few shop kinks in regard to steel-tired 
wheels. We have had to take our wheels 
out and grind them about every two 
weeks.” 

Mr. John Lindall : “Owing to our severe 
conditions, curves, etc., in Boston, we wear 
out the steel-tired wheels very yapidly. 
The road has been running now some- 
thing like two years, and we have re- 
placed something over 200 pairs of tires 
in that time. The way we do it is we have 
a gas heater. After the wheel is taken out, 
we heat up the old tire until it drops 
off. Then with a large lathe we bore out 
a new tire to a shrinkage fit, allowing 
about thirty-one one-thousandths of an 
inch in a thirty-three inch tire. We heat it 
with a gas heater. The heater is arranged 
so we can drop the wheel into it, and we 
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can take off a tire in six minutes with the 
heater. It takes ten minutes to heat a new 
tire so that we can drop the wheel in it. 
In this way it costs us about $2 a wheel 
for changing the tires.” 

Mr. Pestell: “We are using a little 
scheme for regrinding engineer’s air- 
brake valves that may be of some interest, 
using a small motor with a little fine 
wheel on it mounted to the post of a 
lathe, and mounting the valve seat in the 
lathe, revolving the valve seat, and then 
running this motor right across the face 
of it and finishing it up in two or three 
minutes. We have a hardened steel head 
for grinding the disc, a small hole to take 
the stud on the face of the disc, and put 
in ground glass and oil between the two 
faces, and face off the disc in a very 
short time, after which it is simply a mat- 
ter of grinding the tube together.” 

The president appointed the following 
gentlemen as a committee on nominations, 
the election of officers to occur at the 
last session of the convention: Messrs. 
Olds, Green, Baker, Mundy and Mullen. 

WEDNESDAY SESSION. 

The convention was called to order at 
10:30 and a paper on “Car Shop Prac- 
tices,” by Alfred Green, master mechaniz 
of the Rochester Railway Company, 
Rochester, N. Y., was read. 

Mr. Green described the plan of the 
Rochester Railway Company and some of 
the practices in vogue there. He de- 
scribed the types of machinery used and 
the placement of each piece of apparatus. 


Mr. Bigelow: “Showing the necessity 
of a rigid inspection and also the power 
lost in tight brakes, a case that came 
under my observation recently might be 
interesting. We were making tests on 
some cars. We had a twenty-five-foot 
box-car loaded so as to weigh about 


36,000 . pounds, equipped with four 
motors and it had hand brakes. We had 


run the car through the early evening 
slowly, making numerous stops and every- 
thing had worked all right. The brakes 
appeared to be loose, if anything. Ws: 
started on a speed run and the brakes 
appeared to be tight. At the end of the 
run we examined and found the brake 
shoes and wheels very warm. On further 
examination we found the trouble to be 
the large link at the end of the brake 
chain had become jammed into the hook 
at the end of the brake rod in such a 
manner as to shorten the chain and jam- 
med in so tight it took several blows of 
the hammer to loosen it. On making the 
second trip, made under the same con- 
ditions and same direction, the results 
were quite interesting. The length of 
the run was five miles and we made the 


‘first trip with tight shoes, making fifteer 


stops of about ten seconds duration in 
twenty-three minutes and forty-five 
seconds. The second trip, same condi- 
tions and same direction, was made in 
twenty-one minutes and three seconds, a 
difference of twelve per cent in running 
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time. One less stop was made and the 
correction has been made for this stop. 
But the difference in power consumption 
is still more interesting. We took ten- 
second readings of amperes and voltage. 
The power consumption of the first trip 
was 216 watt-hours per ton-mile, and 
the second run, 140, a difference of fifty- 
four per cent in power consumption, this 
difference being caused simply from tight 
brake shoes. I think that will show we 
have an unsuspected loss in power con- 
sumption, being caused by tight brake 
shoes, and also, I believe, one of the 
papers speaks of controlling speed of 
cars by not shutting off the power but by 
using the brake. I believe that would 
give a very high loss.” 

Mr. Hile: “It has been my business 
to look after the overhead line. Perhaps 
you won’t see the connection between car 
inspection and what I am going to say, 
but I would like to enquire if any of you 
have any method in regard to inspection 
of overhead poles, trolley bases and trolley 
harps and sills. We are having a good 
many lines coming in over our line an 
I can see poles bent in every directioa 
and that necessarily leads to considerable 
trouble on the overhead line, and it 
strikes me that there are a great many 
that don’t give much attention to that 
and so many things can occur about a 
trolley post or harp that will lead to the 
pulling down of the wire, making stop- 
ping of traffic and perhaps accident. I 
have not heard anything bearing on that 
matter. It may be too small from your 
point of view to deserve consideration, but 
it strikes me that it is nevertheless de- 
serving of some thought as to whether 
you have a method of keeping a certain 
tension on the wire and what attention 
is paid to a motorman or conductor re- 
porting that his trolley is coming off. 
You may say it is the fault of the over- 
head line, and he goes out again and at 
pretty nearly every corner his trolley is 
flying off, and it may mean an accident, 
and does mean inconvenience. When you 
take a wheel off or run along until a 
wheel splits and then run along on the 
bearing, that means they are liable to 
pull down the trolley. And the same 
with a pole that is badly bent; then the 
base may get out. You know a car with 
standing around, there may be some litt! 
hitch and when it comes to a crotch it 
leaves the wire. The switchman or the 
street inspector calls out the gang. It is 
the overhead wire and they come and can 
not see anything wrong, and they watch 
ear after car go over, may be one hun- 
dred or fifty cars, and nothing happens, 
and this car comes along and goes olf 
and every time it goes over the line. 


The next paper was presented by Mr. 
W. O. Mundy on “Type M Control.” 


Mr. Mundy described the apparatus 


designated as “Type M,” manufactured 
by the General Electric Company, Schen- 
ectady, N. Y., and which is used by the 
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Manhattan Elevated and adopted by the 
Interborough companies of New York 
city, and the Chicago, Aurora and 
Wheaton and a number of others. He 
described the conditions which the con- 
troller were designed to fill and stated 
that in his opinion the principal causes 
of troubles are that the heavier working 
parts of the controller must move slowly 
and an arc therefore is longer in being 
broken. This type of controller, he said, 
was of necessity, more complicated than 
ordinary series controllers, but he thought 
that it possessed some advantages which 
would give it a field outside of train use, 
and the easy handling of the “Type M” 
controller had caused quite a few loco- 
motives to be equipped with the ap- 
paratus, although they will, in all prob- 
ability, never be connected so as to use 
the train system feature. 


Mr. Green: “Mr. President, I would 
have liked to have had Mr. Mundy go 
into the relative cost or the difference in 
cost of construction or maintenance and 
where would you draw the line with a 
type M control? Where would you start 
and where would you finish, and where 
would that series-parallel control come 
in, and what conditions would you have 
to operate under in order to use 
the type M control, for instance, with 
eingle-truck cars, using other cars as 
travel increased and operating them as 
a train? There is a great deal that could 
be gone into on that subject, because I 
am one who knows nothing about it.” 

Mr. Mundy: “To be able to draw a 
line where you should start to use train 
control, and stop at the series-parallel 
control is of course a very much disputed 
point and one which I don’t believe any 
one could reach. They are installing the 
apparatus on equipments as small] as four 
forty-horse-power motors. They have 
also apparatus made, I believe, that is 
to handle two forty-horse-power. The 
difference in expense, of course, varies 
materially with the size of the apparatus. 
Roughly speaking though, I should say 
that the difference between an equipment 
fitted with K-6 controllers, which you all 
probably know, and with the train control 
is somewhere in the neighborhood of eight 
to nine hundred dollars. This is an item. 
[ may be mistaken in that and I am only 
getting at it by guesswork. Therefore 
the question of a road equipping with the 
train control means materially greater 
cost. It is a very satisfactory apparatus, 
in the*sense that as far as the burnt tips 
are concerned the repairs are almost 
nothing. From quite a lot of experience 
with these contact tips that have run 
from nine to twelve months, they don’t 
show much more wear with the use of 
current than they do if you simply make 
with them the same number of contacts 
without current. This is demonstrated 
more particularly in the factory where 
we have run one idle and the other with 
current, breaking arcs showing that the 
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small arc I spoke of is not a destructive 
arc. The use of the apparatus on the 
single-truck cars is, of course, more a 
question of the operation of the road. 
You have to have, of course, some space 
for the apparatus and in cars of that kind 
it is almost impossible to get it under 
the floor, and you might have to resort 
to the scheme which the Schenectady 
Railway Company has on some of its in 
placing it up over the entrance to the 
door right in the hood of the car. It has 
them in boxes up there, but just as to 
what the field would be for it I think it 
is more a question of development that 
we will all have to wait and see, and can 
not predict just where it will start and 
stop.” 

The secretary stated that he had a 
notice from the agent of the Detroit & 
Buffalo Steamboat Company, that mem- 
bers holding tickets over the Wabash, 
Michigan Central or Grand Trunk rail- 
ways might have the option of the passage 
on board their boats between Buffalo and 
Detroit. 

The meeting then adjourned. 


THURSDAY SESSION. 


The Thursday session was called to 
order at 10.10 a. M. by President Farmer, 
who read a paper by Mr. L. F. Carver on 
“The Use and Abuse of Controlling 
Mechanism,” an abstract of which fol- 
lows: 

“The secret of successful mechanical 
management is watchfulness, care, sys- 
tematic inspection. Several times every 
day while the cars are at once off the 
suburban terminals the controller cases 
should be opened and the whole interior 
mechanism given a hasty cleaning and a 
little lubrication of the contact fingers 
with a good quality of refined lubricant, 
vaseline being one of the best, though 
somewhat expensive. There is a tendency 
on some well-managed roads to have only 
two points on the controller, viz., on and 
off—the various graduations of resist- 
ances being largely a matter of form. 
This method gets the cars over the road 
and pleases passengers who like a jolt 
now and then, but it is exceedingly hard 
on the motor equipment and runs its cost 
of maintenance into large proportions. 
There are some methods provided to 
limit the rate of turn of the controller 
handle in going toward the loop and in 
the larger equipments the rate of appli- 
cation is automatic and not under the 
control of the motorman. In city traffic 
where cars and vehicles have to go over 
the.same ground and where the vehicle 
has by common consent the right of way. 
it is not good practice to limit very mucli 
the rate of travel of the controller handle, 
because the men will find they can not 
make ordinary slow-downs for the vehicle 
traffic with a controller slow of ‘applica- 
tion and cover the ground on schedule 
time, so they resort to the much worse 
evil of only operating the controller in 
case of a last resort and using the brake 
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to hold down the speed, making the 
motors work against the load on cars as 
well as the brake. This is especially easy 
to do with power brakes—except the elec- 
tric—and is a violation of rules which is 
very hard to detect.” 

This paper was discussed at length by 
Messrs. Morgan, Farmer, Pestell and 
Olds. 

Secretary Mower read several com- 
munications and announced that the sec- 
retaries of both the American Street 
Railway Association and the Accountants’ 
Association invited the members of the 
American Railway Mechanical and Elec- 
trical Association to call at their meeting 
and take part in the discussion. 

The report of the nominating commit- 
iee was presented as follows: 

For the executive committee during 
ihe ensuing year: 

President, E. W. Olds. 

First vice-president, Alfred Green. 

Second vice-president, C. F. Baker. 

Third vice-president, W. O. Mundy. 

For the other members of the executive 
ommittee, T. J. Mullen, H. H. Adams, 
i). F. Carver, H. J. Lake, and for secre- 
ary and treasurer, Walter Mower. 

These gentlemen were unanimously 
lected and a vote of thanks was tendered 
‘o Mr. Mower for the able services he 
iad rendered the association. 

Mr. Olds thanked the nominating com- 
inittee and the association for the honor 
conferred on him and paid a high tribute 
io the work which the retiring president, 
Mr. Farmer, had done. 

After a lengthy discussion on the sub- 
ject of records and report sheets by 
Messrs. Mundy, Baker, Lake, Bigelow, 
Farmer, Pestell, Miller and Watts the 
meeting was adjourned. 





THE INTERNATIONAL ASSOCIATION OF 
MUNICIPAL ELECTRICIANS. 








KIGHTH ANNUAL CONVENTION, AT AT- 
LANTIC CITY, N. J., SEPTEMBER 
2, 3, AND 4. 


The eighth annual convention of the 
International Association of Municipal 
Klectricians was held at Atlantic City, 
N. J., September 2, 3 and 4. The head- 
quarters of the association were at the 
Hotel Rudolf. A special car loaded with 
delegates left New York city via the 
Central Railroad of New Jersey at 3.40 
». M. on September 1. Many representa- 
tives of the manufacturing and supply 
interests connected with the electricians 
were on board, and the convention opened 
with the largest attendance ever accorded 
to the association. 

One hundred and eighteen delgates in 
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the United States and Canada were repre- 
sented, and the long-distance delegate 
proved to be Mr. Guy Owens, of Hono- 
lulu, H. I. A very interesting programme 
had been outlined, and this was carried 
out to the great satisfaction of the com- 
mittee in charge and the members in at- 
tendance. The nominating committee ap- 
pointed ‘by President Thompson was as 
follows: J. W. Aydon, Wilmington, Del. ; 
A. S. Hatch, Detroit, Mich.; Jere. 
Murphy, Cleveland, Ohio; G. T. Mc- 
Donald, Ottawa, Canada, and J. B. 
Yeakle, Baltimore, Md. 

The nominating committee presented 
the following ticket which was elected 
unanimously for the ensuing year: 

President, A. C. Farrand, Atlantic 
City, N. J. 

First vice-president, Mr. Petty, Ruth- 
erford, N. J.; second vice-president, Mr. 
G. F. Macdonald, Ottawa; third vice- 
president, Mr. F. C. Pierson, Morristown, 
N. J.; fourth vice-president, F. A. Cam- 
bridge. 

Secretary, F. P. Foster, Corning, N. Y. 

Treasurer, A. Busch, Newark, N. J. 

Executive Committee—J. Murphy, 
Cleveland; J. B. Yeakle, Baltimore; M. 
J. Donohue, Niagara Falls; R. C. Mason, 
Brooklyn; G. A. Holderman, Indiana- 
polis; J. W. Aydon, Wilmington; W. H. 
Thompson, Richmond; W. Crane, Erie; 
W. H. Bradt, Troy. 

Finance Committee—C. E. Deihl, 
Harrisburg; J. F. McElholm, Lowell; 
J. Burns, Schenectady; Mr. Gascoyne, 
Detroit. 

The exhibitors were as follows: 

The Okonite Company, of New York, 
represented by Mr. Mace. 

James Jones & Son, New York, repre- 
sented by James Jones, Jr. 

Gamewell Fire Telegraph Company, of 
New York, represented by Mr. Torry. 

Frederick Pearce, New York, rep- 
sented by Frederick Pearce. 

J. F. Burns & Company, Schenectady, 
N. Y., represented by J. F. Burns. 

The Gordon Battery Company, New 
York, represented by W. C. Banks and 
F. Sharp. 

Cooper Hewitt Electric Company, New 
York, represented by one of its agents. 

Collins Marine Wireless ‘Telephone 
Company, New York, represented by A. 
Frederick Collins. This exhibition was 
fully illustrated by working apparatus 
and a lecture with lantern slides. 

American Circular Loom Company, 
Chelsea, Mass., was represented by B. 
Bett. 

National India Rubber Company was 
represented by H. D. Stanley. 
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Electric Lights on Railway Trains 
in Germany and Austria. 

The various attempts during the past 
few years, says Ernest L. Harris, commer- 
cial agent, Eibenstock, Germany, to in- 
troduce electricity as a means of light on 
railway trains, and the many experiments 
connected therewith, have proved that 
only a very limited number of the differ- 
ent systems now in use may be termed a 
technical and economic success. A rail- 
way train running at a high rate of speed 
presents many difficulties which are easily 
overcome in the application of electricity 
from stationary plants. These obstacles 
accumulate when we take into considera- 
tion that an even volume of light must 
be provided for the same train, not only 
when it is in motion, but when it is 
stopping at stations as well. 

To the casual observer it would seem 
that any arrangement which will admit of 
all the lamps of a whole train being 
lighted up from some one central dynamo 
must in the nature of things be the most 
practical method which might well be 
adopted. Theoretically, this could only 
be possible when based upon the assump- 
tion that a railway train would always 
be made up with the same number of cars, 
and that the central accumulators had 
been tested and finely gauged to a train 
the length of which is invariably the same. 
The best solution of the problem has been 
found in the method which enables each 
carriage of a railway train to be lighted 
separately and independentlv of the 
others. For example, in the Dick system, 
each car is supplied with a small dynamo 
which is attached to the axle. This dynamo 
drives the necessary current for creating 
light into the lamps while the train is in 


motion. Simultaneously, a small battery 
is charged with electricity from the same 
dvnamo. This battery then serves the 
purpose of keeping up the current while 
the train is stopping at stations. Gener- 
ally speaking, however, the lamps should 
be fed as long as possible directly from the 


dynamo in order that the battery may be 


spared. During stops and when the 
train is going at a slow rate of speed up 
steep grades, the lamps are always fed 
from the battery. The accumulators are 
charged while the train is in motion, and 
this is the case by day as well as by night. 

The different systems of electric rail- 
way lights now either in use or being ex- 
perimented with in Europe are known by 
the following names: Auvert, Stone, 
Moskowitz, Jaquin, Kull, Bohm, Dick, 
Vicarino. 

The last-mentioned, or the Dick sys- 
tem, has been adopted by the Oesterreiche 
Schuckert-Werke, in Vienna, Austria, 
and this company has fitted up a large 
number of railway carriages with this 
apparatus. 








The “ New American” Turbine. 

The Dayton Globe Iron Works Com- 
pany, of Dayton, Ohio, is the manufac- 
turer of the “New American” turbine, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 








turbine is coupled by means of flexible 
couplings to a Westinghouse generator. 

Referring to Fig. 2 j designates the 
end holes in the cylinder B, through which 


Fic. 1.—‘‘ NEw AMERICAN” VERTICAL TURBINE. 


which is a development of the “American” 
turbine, patents for which were granted 
in 1859. 

The accompanying illustrations give an 
idea of the design and work of this type 
of turbine. Fig. 1 represents a fifty-four 
inch cylinder “New American” 
turbine, enclosed in a_ horizontal steel 
flume and operating under a nine-foot 
head. The power is transmitted from the 
wheel shaft to the jack by means of a pair 
of bevel mortise gears, and the turbine 
is regulated by a Woodward governor of 
the compensating type. 

Fig. 2 shows a pair of turbines pro- 
vided with the new gate mechanism, and 
Fig. 3 illustrates an outfit furnished to 
the Boston & Montana Consolidated Cop- 
per and Silver Mining Company, of Great 
Falls, Mont. This is a horizontal turbine 
fifty-seven inches in diameter, and oper- 
ates under a head of fifty feet, develop- 
ing 3,946 horse-power. In this unit the 


oate 
gate 





the jibs b may be adjusted by means of 
the adjusting screws c. The cylinder B 
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B is bolted. The cylinder B, has two 
lugs e for supporting guide rods F, which 
act as guides for the back and forth move- 
ments of the yokes GG. The rods F also 
act as brace rods for the flume heads J, 
by connecting the cylinders B, in this 
manner tying the whole system together. 

Referring to Fig. 3, this turbine is one 
of two mounted at the works of the Bos- 
ton & Montana Consolidated Copper an: 
Silver Mining Company, as describe: 
above. These turbines are mounted on a 
cast-iron draft chest and discharge cen- 
trally through a draft tube ten feet in 
diameter, encased in an iron flume 
fourteen feet by four inches in di- 
ameter and thirty-two feet six inchcs 
long, made of half-inch tank steel witi 
cast-iron heads. The flume is mounted 
on two pairs of double I-beams, twent) 
inches deep and thirty-eight feet long, 
and receives the water through two in- 
take pipes ten feet in diameter, entering 
the flume from the back opposite each 
wheel. 

The shaft in the wheels is ten inches 
in diameter, forty-two feet two inchcs 
long, made in two sections, and weighs 
over five tons. The clamp coupling which 
connects these two sections of shafting in 
the centre of the draft chest, weighs con- 
siderably more than one ton. There are 
stands at each end of flume weighing 
8,000 pounds each, carrying the journal 
boxes for the shaft. The two turbines, 
with their complete outfits, weigh ap 
proximately 250,000 pounds. 

These turbines operate two Westing- 








Fie. 2.—Pair OF TURBINES, WITH NEW GATE MECHANISM. 


is bolted to the top of the chute case C, 
which surrounds the turbine wheel D. E 
designates a dome to which the cylinder 


house electric generators used for elec- 
trolytic refining. They are direct-coupled 
to each end of the shaft, which runs from 
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144 to 160 revolutions per minute. The 
varying revolutions are required in order 
to increase or diminish the current as 
conditions may require. 

A portion of the power is also utilized 
for driving an are light dynamo and two 
fifty-horse-power exciters, and is trans- 
mitted from the wheel shaft to dynamo 
by means of a twenty-inch double leather 
belt, and there still remains a surplus 
yower for future contingencies. 

' These wheels were sold under a guar- 
anteed average efficiency of eighty per 
cent from three-quarters to whole gate 
and to develop 2,800 horse-power under 
forty-foot head. When tested at Holyoke, 
as per contract, they exceeded the guaran- 
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An Electrical Testing Laboratory. 
The Lamp Testing Bureau has equip- 
ped, at No. 14 Jay street, New York city, 
a general electrical and photometrical 
testing laboratory, and is prepared to test 
electric lamps, meters, instruments and 
apparatus, and to provide secondary 
standards of candle-power, amperes, waits 
and standard cells, for use as standards 
of electromotive force. The bureau makes 
a specialty of the calibration of instrn- 
ments against authoritative standards, of 
performance tests of electric meters, and 
of tests of incandescent lamps for candle- 


~ 
or 


tensive laboratory for their testing work. 
The laboratories of the Lamp Test- 
ing Bureau at 14 Jay street are tempo- 
rary quarters, and the company has re- 
cently secured a large fireproof building 
at Hightieth street and East Second ave- 
nue. This building has recently been oc- 
cupied by the Manhattan Electric Light 
Company. The bureau is now planning 
to equip this plant with new boilers, en- 
gines and dynamos, and will install in 
it a large collection of the best and most 
modern instruments and apparatus for 
electrical testing. 





tee both in horse-power and efficiency, 
showing an average efficiency from three- 
quarters to whole gate, inclusive, of 
eighty-one and one-quarter per cent, cer- 
tainly a remarkable performance in view 
of the fact that they were the first wheels 
of this diameter built by this company. 

In consequence of the great strain on 
a turbine, working under a fifty-foot head, 
the buckets of the wheels were necessarily 
made very thick. Had they been made 
ihe ordinary thickness, the percentage of 
useful effect would have been increased 
‘o at least eighty-three and one-half to 
eighty-four per cent. This was the judg- 
ment of a number of engineers who made 
an examination of the turbines. They 
were tested with the ordinary straight 
cylinder below the wheel. Flaring draft 
tubes or diffusers would have increased 
the percentage. 


4,000-HorsE-PowER HorizonTaL TURBINE. 


power efficiency and candle-hour values. 
The bureau is in its seventh year of 
business, and is now equipped with in- 
struments and apparatus for doing every 
variety of work of this kind. Until re- 
cently the bureau was operated as a de- 
partment of the Association of Edison {l- 
luminating Companies, but it is now an 
incorporated company organized for com- 
mercial electrical testing of all kinds. 
The business of the bureau has grown 
to-a remarkable extent, and the equip- 
ment to-day has become so extensive that 
tests of every description can be readily 
made. This bureau is of great value to 
contractors and electrical manufacturers 
and dealers who would find it difficult to 
go to the expense of fitting up an ex- 


A spectrophotometer with brace prism, 
a Matthews integrating photometer, a 
Matthews arc lamp photometer, and a 
special device for the photometry of 
shades, reflectors, etc., are among the 
recent additions to the photometric equip- 
ment of the bureau. 


_— ae 


The Ohio Electric Light Associa- 
tion. 

The ninth annual meeting of the Ohio 
Electric Light Association will be held at 
the Hotel Chittenden, Columbus, Ohio, on 
October 13, 14 and 15. A number of 
papers will be read and discussed, and it 


is expected that a representative exhibit 
will be made at the convention headquar- 
ters. 
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A New Type of Successful Oil-Burn- 
ing Engine. 

The inherent difficulties of producing 
an internal combustion engine which 
would utilize ordinary kerosene oil as 
a fuel have kept the development of this 
form of prime mover secondary to both 
the steam engine and the gas engine. 
While engines designed for burning com- 
mon kerosene oil have been put in serv- 
ice and have done more or less success- 
ful work in the driving of light machin- 
ery, an engine which could be used to 
drive an electric generator for the pro- 
duction of current to be used in a light- 
ing system requires close refinements, 
which the ordinary type could not meet. 

Practical tests have shown that when 
fuel and air enter the engine either at 
different periods or through different in- 
lets, they are only partly mixed, and the 
complete and rapid combustion of hetero- 
geneous charges is impractical. ‘To en- 
sure thorough mixing it is claimed it is 
necessary that the fuel and air be mixed 
together when inhaled through the air 
valve. Many engineers also regard the 
admission of oil fuel by injection or press- 
ure as very unreliable and unsatisfactory 
in results. 

Keeping all these bad features in mind 
as a constant warning, the inventor of 
the Secor automatic oil electric machine 
has designed an apparatus which is now 
placed on the market and guaranteed by 
the General Power Company, of New 
York, to be a thoroughly reliable engine 
which will operate with the closest regu- 
lation, using as fuel common kerosene oil. 
This makes it valuable for private resi- 
dences, churches, country clubs, public 
buildings, theatres, factories, ete. 

The accompanying illustrations show 
several types of the Secor engine, Fig. 1 
showing a standard Secor engine driving 
a generator of fifteen kilowatts capacity. 
This engine was installed at Dickinson 
College, Carlisle, Pa., and is used for 
lighting one of the dormitory buildings. 
This installation was made and the plant 
is being used in preference to using the 
current from the town central sta- 
tion. A similar machine of a 
slightly smaller capacity is being in- 
stalled at the country residence of Mr. 
Charles Frohman, the noted playwright. 
Fig. 2 shows a Secor engine installed at 
Crosbyside, Lake George, N. Y., and it is 
used as a combined pumping and lighting 
Fig. 3 shows a Secor engine 
plant as installed at the laboratory of Mr. 
Stephen D. Field. This is a two and one- 
half horse-power engine and drives a 
number of lathe tools, by means of elec- 


system. 
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tric motors, besides charging a storage 
battery for a lighting system. 

The machine as illustrated in Fig. 3 
consists of a “Junior” type Secor engine 
mounted on the same base with a spe- 
cially designed dynamo, to which it is 
solidly coupled. Both the engine and 
dynamo are designed to show maximum 
efficiency when operating as component 
parts of an integral machine. The base 
is made of cast iron and is oil-tight, form- 
ing a fuel tank of about twelve gallons 
capacity. 
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valves with spring closure are used, and 
the cam shaft is actuated by spur gears 
running in oil. The governor is of the 
fly-ball type, attached to the hub of the 
driving pulley. 

The engine operates on the four-stroke 
cycle of Beau de Rochas. Hammer-break 
electrical ignition is employed, and the 
mechanism for making and breaking th: 
circuit to produce the spark is attache 
to an easily removable firing plug inserte:: 
in the cylinder head. 

The speed regulation is accomplished 











— 








Fic. 1.—‘‘STANDARD” SEcORk O1L ENGINE, DIRECT-CONNECTED, WITH 15-KILOWATT GENERATOR. 


The engine is of the single-cylinder 
vertical trunk type, with water-jacketed 
cylinder resting on an enclosed frame. 
All of the journals are large in diameter 
and length, and special provision is made 
for automatic lubrication and for wear- 
ing compensation. The cover for the 
cylinder and valve chest is made in a 
single casting which, when removed, ex- 
poses the whole interior of the engine 
without disturbing any of the working 
mechanism. The shaft is carefully bal- 
anced by crank counterweights, and the 
connecting rod is of the English high- 
speed marine type. Cam-operated poppet 


by automatically varying the pressure o! 
the working impulses so as to exactly bal- 
ance the electrical load. A micrometri: 
governing mechanism automatically con 
trols accurately proportioned homogeneous 
mixtures of combustible fuel and air, irre- 
spective of the load or atmospheric condi- 
tions. 

Multipolar-type generators with spher- 
ical frames are provided with each unit. 
The field magnets are made up of separate 
coils, thoroughly ventilated and insu- 
lated from the frame. The armatures 
are built up of annealed laminated steel 
discs, thoroughly ventilated and insu- 
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lated. 
carrying full-rated load for twenty-four 
hours continuously with a rise in tempera- 


The generators are capable of controller. 
day or night and is known as the omnibus 
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This is ready for instant use 


service plant. 





Fie. 2.—CoMBINED PUMPING AND LIGHTING PLANT. 


ture above the surrounding air not ex- 
ceeding thirty-five degrees centigrade in 
the armature and field windings, and 
forty degrees centigrade in the commu- 
iator. Each generator is designed to 
carry a twenty-five per cent overload for 
iwo hours, following a twenty-four-hour 
run at full load, with a rise in tempera- 
ture not exceeding fifty-five degrees 
centigrade above the surrounding air. 

Switchboards are furnished with the 
machines. These are constructed of 
marbleized slate with adjustable iron pipe 
The switchboards are fitted 
with ammeter, voltmeter, field rheostat, 
ground pilot lamp bracket, 
switch for engine-room lights, and two 
Each machine is pro 
vided with a wide power pulley, so that a 
pump or other machine may be driven 
directly by belt, the power of the engine 
being divided as desired between the dy- 
namo and the belted machine. 

The General Power Company builds 
four different types of electric generating 
plant, as follows: Type “A,” constant 
potential plant, tobe used for illumination ; 
type “B,” automatically variable potential 
plant for charging automobile or other 
batteries; type “C,” either constant or 
variable potential, as desired, to be used 
interchangeably for lighting or charging 
purposes ; type “D” consists of a type “C” 
machine with special storage battery and 
automatic equipment, including a “G. P.” 


supports. 
detector, 


feeder switches. 





The offices of the General Power Com- 
pany are at 81-83 Fulton street, New 





A New Automatic Volt-Ammeter. 

The Atwater-Kent Manufacturing 
Works, Philadelphia, Pa., has brought out 
an automatic volt-ammeter which is es- 
pecially designed and calibrated for test- 
ing ignition batteries. 

The ampere scale reads to twenty, an‘ 
the voltage scale points to five. The volt- 


» © Xont Mig. 
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age test is made by placing the two flexi- 
ble leads furnished with each instrument 
on the terminals of the battery, and the 
ampere test is obtained simply by press- 
ing the button on the instrument with- 


out changing the leads. This saves a 








Fie. 3.—Two anp ONE-HALF HorskE-PowER OIL ENGINE. 


York. city, and the engines are built at 
the works of the Marine Engine and Ma- 
chine Company, Harrison, N. J. 


large part of the time required to test a 
set of cells. 
The needle is light and delicately 
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pivoted, and is as nearly dead-beat as it 
is possible to make it in such a small in- 
strument. The manufacturer states that 
but two seconds are required to bring the 
needle to rest. 

This device will be of great service to 
users of gasoline automobiles and 
launches, and will show on short notice 
the exact condition of a battery and possi- 
bly avoid many breakdowns. The instru- 
ment is substantially constructed on scien- 
tific principles, and the company states 
that the workmanship is of the best. 


nineties 
Reorganization of the Standard Vit- 
rified Conduit Company. 

The Standard Vitrified Conduit Com- 
pany, New York city, has recently made 
a change in its official staff, R. W. Lyle 
having resigned as president on account 
of the great volume of business on his 
hands for the future, he being president 
of several other corporations. B.S. Bar- 
nard, formerly vice-president and secre- 
tary, has been made president of the com- 





pany. 
The success of the Standard Vitrified 
Conduit Company has been some- 


what phenomenal, and this is largely 














Mr. B. 8S. BARNARD. 


due to Mr. Barnard’s personal efforts 
and standing in the trade. Mr. 
Barnard is as well known through- 
out the country as he is at his desk at 
the home office, and the ELectricat Re- 
view tenders its best wishes to him in his 
new position. 

The capacity of the factories of the 
Standard company has been greatly in- 
creased, and it is stated that they are 
producing at the present time upward of 
100,000 feet of conduit per day. 

The Interborough Rapid Transit Com- 
pany, New York city, is using this con- 
duit, and a contract has just been award- 
ed to the Standard Vitrified Conduit 
Company for 55,000 third-rail insulators 
which, it is stated, will be used to equip 
the entire traction system of the New York 
subway. This insulator, as purchased, is 
of the “Manhattan” type, with slight al- 
terations. The Scioto Valley Ttraction 
Company, of Ohio, has also placed its 
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order for 29,000 “Manhattan” insulators ; 
and the United States Steel Company has 
equipped several of its plants with this 
insulator. 


———__~e____—_—__ 


A Simple Form of Trolley Catcher. 

Considerable difficulty is sometimes 
experienced in the operation of trolley 
cars, not only on high-speed interurban 
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tially and solidly. The action is positive, 
and the moment the speed of the trolley 
cord increases so that the rotative inertia 
of the drum is greater than its weight, 
the drum is lifted from its bearings and 
locked. 

The catcher will coil fifteen feet of one- 
quarter-inch rope. A light rope can be 
used, because the movement of the trolley 
pole after leaving the wire is so short 





TROLLEY CATCHER— DISASSEMBLED, 


systems, but also within city limits, due 
to the persistence with which the trolley- 
wheel leaves the wire at crossovers and at 
other places along the line. This is due 
at times to faulty construction in the 
line itself, and at other times it is a bad 
condition which appertains to higher 
than ordinary speeds. When a car is 
riding with any great velocity, particu- 
larly where span construction is used, 
when a trolley leaves the wire it some- 
times means that several span wires in 
succession will be subjected to a terrific 
shock, due to the trolley bar striking a 
span; and in some cases, where a more 
rigid obstruction is met, the trolley pole 
is broken. ; 

To obviate this difficulty, several forms 
of trolley catchers have been designed. 
The accompanying illustrations show a 
form of simple troiley catcher which his 
been placed on the market by Johnson & 
Morton, of Utica, N. Y. The absence of 
complicated parts is one great reason for 
the success of this catcher. 

The rope drum rests by its own weight 
on a bearing in the case without a cap. 
The slack trolley rope is wound on the 
drum by a plain coiled spring. When the 
speed of the unwinding cord is suddenly 
increased, the drum is lifted from its bear- 
ings before the cord unwinds, and a rat- 
chet on the drum head engages a station- 
ary tooth in the case above it, preventing 
the drum from turning. This action is 
so rapid and positive that not more than 
one-half an inch of rope is paid out be- 
fore the catcher operates, and the trolley 
is held below the level of the span wires. 

This trolley catcher differs from centrif- 
ugal catchers in that it is not necessary 
for the drum to gather anv speed what- 
ever before the catch operates. This catch- 
er has no dogs or triggers to break or give 
trouble. The parts are made substan- 





that no severe strain is brought upon the 
rope. 

The base of the catcher is fastened to 
the car by three bolts and has a substantial 
bayonet lock, so that the catcher proper 
can be removed by a half turn of the case. 
A chain is provided on the drum, so that 
the trolley cord can be attached by a 
hook. A crank extending from the head 
of the case is connected with the cord 
drum, so that the spring can readily be 
wound up. The head of the case is fas- 
tened by a latch joint so arranged that 
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it can be taken off instantly, but can not 
become loose by accident. 

Both the bearing in the case and the 
head are of chilled iron, to prevent wear. 
The drum shaft and spring shaft are of 
the best milled steel and can be renewed 
with but little trouble or expense. The 
ratchet upon the cord drum is of chilled 
iron, and the catch of case-hardened steel. 
The spring is fifteen feet in length, and is 
made of finely tempered. steel. It winds 
upon a shaft one inch in diameter. 
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Break Finder and Ground Locator. 

The accompanying illustrations show 
a type of break finder and ground de- 
tector which the Myers Break Finder 
Company, of Syracuse, N. Y., has placed 
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SERRE 
THE MYERS METER 














Fie. 1.—New Type METER. 


on the market, and which is meeting with 
considerable success for locating faults in 
telephone and telegraph lines all over the 
country. 

Fig. 1 shows a new form of meter 
manufactured by this company, which is 
designed for use with a telephone receiver 
and magnetic needle or both. The in- 
strument is small and convenient in form, 
being six inches long by three in di- 
ameter, and can be used in a manhole, 
upon a pole or in a station. The meter 
is also arranged for use as an ammeter 
and has a fine and accurate scale, and 
faults can be exactly located with great 
facility. 

Fig. 2 shows the Myers break finder, 








Fie. 2.—BREAK FINDER. 


which is used to locate the point where 
an electric circuit has been broken. The 
scale shown represents by halves, quarters 
and eighths the proportionate length of 
the circuit under test. After the break 


ELECTRICAL REVIEW 


finder has been looped into the broken 
circuit at the station switchboard, at the 
binding connection shown at the top and 
bottom of the instrument, a grounded 
variable electric current of _ suitable 
strength is switched to the post on the 
right. In the telephone receiver attached 
there will begin a buzzing, the intensity 
of which can be varied by sliding the 
pointer P in or out by means of fhe 
thumb nut M. The location of the break 
will be found by simply sliding the thumb 
nut M until the buzzing has been reduced 
to a minimum, when the number on the 
scale indicated by the pointer P will 
show where the broken section of the cir- 
cuit is. In the illustration it is shown 
pointing to the one-quarter division, which 
would indicate that the break is one- 
quarter the distance out, and nearer to 
that end of the circuit which has been 
connected to the nearer binding-post—in 
this case the top one. 

These instruments have been used by 2 
number of telephone and telegraph engi- 
neers, and testimonials in the possession 
of the company show that the work done 
is .very exact and the manipulation is 
easy and rapid. 





ene 

Automatic Fire-Alarm System. 

The accompanying illustrations show 
the fire-alarm apparatus manufactured 
by the Copenhagen Automatic Fire Alarm 
Company, of Sheboygan, Wis. Fig. 1 rep- 
resents the “Copenhagen” thermostat. 
This thermostat is fastened to the ceil- 
ing of each room, closet or hall of a build- 
ing to be protected, and is electrically con- 
nected by means of insulated wires with 
an annunciator and one or more alarm 
bells or gongs. Each of these thermostats 
or heat detectors is made to operate by 
closing an electric circuit automatically 
at. from ten to twenty degrees above the 
maximum normal temperature of the room 
in which it is placed. 

The thermostat consists of a copper 
dise and a concave silver plate or dia- 
phragm, the two, when hermetically 
sealed, forming a capsule about the size 
of a dime, mounted on a small porcelain 
base, with the necessary electrical connec- 
tions. In the capsule is enclosed a liquid 
which at a certain fixed temperature forces 
the silver diaphragm with a positive snap 
from concave to convex, closing an elec- 
tric circuit. As soon as cooled off, the 
diaphragm snaps back to concave and is 
again ready for service. 

Fig. 2 shows the “Copenhagen” circuit 
tester, which is designed for use in large 
buildings where there is a liability to 
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have wires cut by accident. With the use 
of this circuit tester, if the wires are in- 
tact, a hole is punched in the paper dial 
for each circuit; if a wire is cut, no 





Fic. 1.—THERMOsrAT. 
punch is made for that circuit. The cir- 
cuit tester also plainly indicates when the 
main battery wire is cut. By having an 
auxiliary battery wire running into the 





Fie. 2.—Crrcuit TESTER. 


circuit tester the fire-alarm is sounded, 
even if the main battery wire is cut. This 
tester also indicates when the battery is 
beginning to run down and when it must 
be renewed. 





Fig. 3.—CoILs FOR JOURNAL THERMOSTAT. 


The company also manufactures an 
automatic alarm system for detecting 
overheated journals on all kinds of ma- 





Fig. 4.—THERMOSTAT FOR JOURNALS. 


chinery. Fig. 3 shows the “Copenhagen” 
thermostat for journals, and Fig. 4, the 
form of “Copenhagen” thermostat as use:l 
in journal boxes. 
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The Tray Type Storage Battery. 
The tray type of storage battery is a 
wide departure from all other forms of 
storage battery construction heretofore 
employed commercially. 

This form of construction is composed 
of trays superimposed upon, but insulated 
from each other—the number of and size 
of the trays depending respectively upon 
the voltage and capacity desired. 

The tray is made of the best rolled lead 
of suitable thickness, and is prepared, on 
both upper and lower surface, by our 
patent gridding machine which produces 
the largest practicable amount of surface 
and yet retains the mechanical strength 
of the plate unimpaired. The usual 
electrochemical produces a 
working surface unexcelled in the present 


formation 


stage of the art. 

Each tray being filled with electrolyte, 
the bottom surface of its next succeeding 
superimposed tray is also submerged and 
the battery is ready for charging. By 
this method of construction two very im- 
portant results are obtained. A large 
amount of active surface per unit of 
weight and a very much lower internal 
resistance is secured. 

With the tray type the current has to 
pass only through the thickness of the 
web——not longitudinally—making _ the 
distance of its travel short and large 
area of cross-section, so that the total 
internal resistance is very low, besides 
allowing the working to be distributed 
over the entire working surfaces, reduc- 
ing the tendency to distortion and dis- 
integration and resulting in a long life 
and permitting a high rate of discharge. 

The tray type for stationary purposes 
is well protected from evaporation and 
dirt (being entirely enclosed in glass), 
and the effect of electrolysis is entirely 
eliminated. ; 

a ne 
New Telephone Apparatus. 

The Electric Gas Lighting Company, 
of Boston, Mass., has recently inaugu- 
rated a telephone department. This com- 
pany has been so long identified with the 
electrical house goods business, that it 
was an easy step for it to get into the 
husiness of interior telephones, so many 
telephone outfits being required for hotel 
installations in these days, and its Ross 
annunciator being a very popular one 
among hotel men. 

In getting up a line of goods as ex- 
acting as telephones are, the Electric Gas 
Lighting Company has the peculiar ad- 
vantage of having been twenty years in 
the production of fine electrical goods, 
and in possession of a factory equipped 
with machinery and men capable of turn- 
ing out the best possible work in this line, 
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erately into the telephone business, pre- 
liminary work covering over a year hav- 
ing been done by one of the best telephone 
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New Type INTERCOMMUNICATING TELEPHONE. 


experts in the country, assisted by a 
mechanical expert of acknowledged 
ability, and every detail in the instrument 
has been submitted to the most rigorous 
test bath mechanically and electrically 
and the most severe use, not only in the 





ASSEMBLY OF MECHANISM OFg TRANSMITTER. 


laboratory but out on actual working cir- 
cuits before being considered as satis- 
factory goods to offer the trade. Illus- 
trated herewith is an example of its push- 


button intercommunicating instrumeni 
No. 351. It shows a neat exterior, and a 


compact but not complicated mechanism 
in the inside of the box. The company 
has been very particular as to the smuil 
details of its goods. Nothing has been 


put in because it is cheap, but the per- 








and accustomed to doing that sort of 
work. The company has gone very delib- 
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manence of the instrument has always 
been kept in mind. For instance the 
push-buttons, a frequent source of trouble 
in telephones, are in this instrument the 
same as have been used by hundreds of 
thousands in gas-lighting keys, so that 
they are known to be reliable. These con- 
sist, as most veople in the trade know, of 
a strong German silver spring in con- 
nection with a metal push centre which is 
brought into positive contact with a me- 
tallic bridge, the whole being finished on 
the outside by a well-designed escutcheo: 
hearing ample space for numbering or 
marking the pushes. The bell mechanism 
in these instruments is also an adaptation 
of an old, well-tried appliance of thi- 
company. It is the bell which has alway: 
been used on the Ross annunciators, noted 
for its mechanical perfection and positive 
and rigid contact. It is a bell which re- 
tains its adjustment under the most try- 
ing conditions. 

The instrument described above belongs 
to the class of goods designated by the 
company as “Samson Junior.” 

It is the intention of the company to 
produce under the name of “Samson” a 
line of telephones which will be equal in 
every way to the highest class of instru- 
ments now on the market, whereas the 
“Samson Junior” line is intended to meet 
competition, at the same time to be so 
satisfactory that they will not be excelled 
in actual qualities by any except the 
“Samson” telephones. The accompany- 
ing illustration shows the mechanism of 
the transmitter used with “Samson Jun- 
ior” telephones. The front of this instru- 
ment is drawn up from sheet brass, and 
is a most marvelous example of skill and 
capacity in punching machinery. It is 
of very heavy stock and might easily be 
taken for a casting. It has all the rigidity 
and solidity of a casting, together with 
the accuracy of sheet metal work and 
makes a-heavy and stiff instrument. The 
diaphragm is of aluminum and carries a 
gold electrode in its centre. The back of 
the transmitter is a heavy straight piece 
of brass held rigidly in a slot in the trans- 
mitter front and carries in its centre a 
granule chamber at the bottom of which 
is a gold electrode to correspond with that 
on the diaphragm, and the carbon gran- 
ules are surrounded by a continuous and 
elastic felt washer. This will admit of 
considerable compression without great 
change, and forms a perfect granule 
chamber, at the same time filling a useful 
office as a partial dampener to the dia- 
phragm. The diaphragm is supported on 
its edge by a pure rubber band and damp- 
ened by springs. 
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Exhibits and Exhibitors at the American Street Railway Convention. 


(Some of the. Apparatus Shown and a List of Representatives Present.) 


XHIBIT'S of manufactures were 
i made in the large court within the 


Grand Union Hotel. Many booths 
vere erected and roofed over and the night 
‘Iluminations were especially effective. The 
Vietor Herbert orchestra filled its engage- 
nent during the evening, and the even- 
ing open-air gatherings were enjoyed. 
he social side of the meeting brought 
an unusually large number of ladies, who 
»robably were attracted by the gaieties of 
Saratoga. Drives, trolley excursions, and 
especially the excursion and entertain- 
sent tendered by the General Electric 
Company in the way of a special train 
carrying delegates, wives, sisters and 
veethearts to Schenectady, were all ap- 
| vreciated. 

Because of the diversity of interests 
and the lack of concentration of the ex- 
ibitions and visitors, some of the manu- 
‘acturers who had gone to great expense 
in equipping displays and having large 
numbers of men present were disap- 

sinted at not accomplishing better 
nings, but on the whole the gathering 
will go down in the history of these an- 
nual conventions of the street railway 
industry as being the noteworthy one of 
ihem all. 

The exhibitions were not as elaborate 
and comprehensive as in years past; es- 
pecially was this noticed in the absence 
of ears and other heavy railway equip- 
ments which heretofore have been shown. 
The manufacturers, on the other hand, 
were represented by large numbers of 
men. 

The General Electric Company had an 
unusually large staff of men present. The 
company had artistically decorated head- 
quarters in the centre of the court, but 
did not make any exhibition of appara- 
ius, as it had arranged to carry all the 
visitors from Saratoga to its shops at 
Schenectady. This was done in a most 
luxurious and generous manner. A train 
of ten coaches took the guests direct to 
Schenectady. All the departments of the 
vast shops were open, and the company’s 
engineers with assistants were glad to 
show any machinery or apparatus which 
the visitors might wish to inspect. A 
most elaborate collation was served at 
Schenectady before returning to Saratoga, 
the service. for which was prepared by 
one of the leading New York caterers. 
J. R. Lovejoy, general manager of the 
railway department, was assisted in his 
duties as host, by many of the company’s 
representatives from the various branch 
offices throughout the United States, and 
W. J. Clark, the manager of the foreign 
department, was here especially for the 
gathering; W. B. Potter, chief engineer 
of the railway department, was also one 
of the hosts. 

The Stanley Manufacturing Company 
exhibited a complete car truck with two 
motors. Each of these motors was of the 





forty-eight-horse-power type governed 
by the S. K. C. No. 2 controller. This 
controller was adjusted for inspection. 
Another motor of thirty-five-horse-power 
was open for inspection. A new type of 
trolley base which allows the pole to be 
lowered to a parallel plane with the car 
for convenience in passing under tunnels 
and bridges was exhibited. Also a num- 
ber of other special equipments used with 
the Stanley railway apparatus was shown. 

The Westinghouse Electric and Manu- 
facturing Company exhibited the new 
system of multiple unit control. This 
system has been well described in the 
ELECTRICAL REVIEWand is now pretty well 
understood by well-informed engineers. 
However, the equipment was of much in- 
terest to railway men. The exhibition 
included types of railway motors, con- 
trollers of many types, and much other 
railway apparatus of most modern con- 
struction was shown. 

The Locke Insulator Manufacturing 
Company, Victor, N. Y., had an especially 
interesting demonstration of the carrying 
capacity of some of the high-voltage in- 
sulators manufactured in this company’s 
factory at Victor, N. Y. The high- 
potential transformer perfected by Pro- 
fessog, Smith, of Worcester Polytechnic, 
was installed, which transformer is able 
to offer a potential of 175,000 volts. It 
was proposed to make tests up to 115,000 


and perhaps more for the benefit of vis- 


itors. Many types of insulators were 
shown by this company and the exhibition 


was one of considerable interest because. 


of the important part which the insulator 
question now plays in the matter of high- 
voltage transmission. 

The Gould Storage Battery Company 
showed a number of batteries and types 
of battery plates, especially adapted for 
railway service; also a large line of photo- 
graphs of railway installations was shown 
by this company. 

The H. W. Johns-Manville Company 
prepared a booth with plenty of flags and 
other effective settings, and here the 
company showed the Sachs “Noark” 
fuses. The exhibition included the fuses 
up to 600 amperes capacity, though the 
company is now making them up to 1,000 
amperes for 220 and 500 volts. An ex- 


‘hibition of the new insulating material 


“transite” for underground work was 
also shown. The exhibition included the 
electric car heater, car fuse boxes, over- 
head line construction material. 

The Rossiter-MacGovern Company had 
an exhibition of railway apparatus, in- 
cluding motor controllers and much other 
special equipment. A new commutator 
was shown which has been recently com- 
pleted for the Brooklyn Rapid Transit 
Company which was of the 500-kilowatt 
generator type. Six reconstructed railway 
motors, both General Electric and West- 
inghouse types, were shown. The recon- 
struction was so excellently done that 


many railway men mistook them for new 
machines, and Mr. MacGovern ordered 
the sign “Reconstructed” hung on them. 
In addition an interesting showing was 
made of armatures and field coils in all 
stages of construction. Are lamps and 
much other railway equipment was shown. 

The Albert & J. M. Anderson Manu- 
facturing Company had a large line of 
switchboard equipment and heavy cur- 
rent-carrying switches. A_ particularly 
interesting display was one of the earliest 
types of railway switches and other rail- 
way specialties which were compared with 
bu wonderful developments of the present 

ay. 

The Pittsburg Reduction Company had 
one of the Waterbury Machine Company’s 
wire drawing machines in operation. 
This was of great interest to many of the 
visitors, as it was turning out a produc- 
tion from one-quarter to three-thirty-sec- 
onds inches, in seven passes. The company 
showed also a large line of aluminum wire 
in different sizes, and aluminum special- 
ties. This included samples of the large 
order which goes to the Standard Electric 
Company of California, and the Hamil- 
ton Cataract Company. 

The Bullock Electric Company was the 
only manufacturer of large machines to 
make an exhibit of a large unit. This 
was one of five rotaries which are being 
made for the Scioto Valley Railway Com- 
pany, Columbus, Ohio. The machine is 
approximately nine feet high and about 
ten and one-half square on the base. 
It receives a three-phase current and de- 
livers 400 kilowatts direct current at 600 
volts. 

The National Carbon Company showed 
an interesting line of carbon brushes for 
street railway service. 

The Dearborn Drug and Chemical Com- 
pany had one of the most artistically 
draped booths and was most hospitable in 
the way of entertaining. 

‘An interesting exhibit was that of the 
India Rubber and Gutta Percha Insulat- 
ing Company. Dr. William M. Habir- 
shaw and J. B. Olson, manager of sales, 
were present. Samples of the cable now 
in use under the Harlem river by the 
Manhattan Elevated system were shown. 
This is a leaded and armored cable 
B. & S. gauge 000, for three-phase serv- 
ice, and now under a working pressure 
of 11,000 volts. Also other kinds of rail- 
way cables for various voltages were ex- 
hibited. 

The Ohio Brass Company exhibited its 
line of overhead railway equipments and 
electric railway construction specialties. 
This was one of the most elaborate of 
the exhibitions. 

The Electric Railway Equipment Com- 
pany, Cincinnati, showed several types of 
the single and double trolley pole. Also 
types of electric light poles such as are 
in use in Cincinnati, New York, Chicago 
and other cities. With those previously 
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mentioned, the exhibit offered fifty differ- 
ent styles and types of overhead brackets. 

Magneto Electric Company, Amster- 
dam, N. Y., exhibited in connection with 
the Electric Railway Equipment Company, 
but was especially represented by Elmer 
P. Morris. The exhibition included types 
of motor starters, rheostats, and some 
other special apparatus. 

The Gold Car Heating and Lighting 
Company, New York, exhibited its com- 
plete line of electric heaters and also 
other types of car heating apparatus. 

The Benjamin Electric Manufacturing 
Company, Chicago, had an exhibition of 
wireless clusters for lighting cars. In 
this exhibition was shown the styles 
adopted for the new Interborough cars, 
also the types used by the Metropolitan 
company in New York. 

Stuart-Howland Company occupied a 
large parlor inside the hotel. The exhibi- 
tion was one of the most comprehensive 
railway equipments shown by any of the 
supply houses. 

The Electric Storage Battery Company 
had an exhibit which was of especial in- 
terest to railway engineers as it showed 
the modern practice in railway batteries 
and batteries’ installations as adapted for 
street railway service. Many photographs 
were to be seen and the engineers could 
get an excellent idea as to the possibilities 
of battery work. 

Some of the souvenirs which were ‘dis- 
tributed were costly and attractive. The 
Massachusetts Chemical Company gave 
away a rubber mat for placing under an 
umbrella stand or to be used in the bath- 
room; the Standard Paint Company dis- 
tributed an attractive wallet with memo- 
randum book done in Russia leather: the 
Sterling Electrical Manufacturing Com- 
pany gave many pretty sterling silver 
pins; the Speer Carbon Company had 
perhaps the most effective souvenir of the 
day in the way of a fine pack of cards 
encased in a very pretty cover in the form 
of a leather book; the Standard Varnish 
Works distributed watch fobs with pretty 
mountings on heavy black ribbon; the 
John A. Roebling’s Sons Company gave 
small silver chains for keys, and very 
many other companies were equally gen- 
erous in these memento gifts. 

Bullock Electric Manufacturing Com- 
pany, Cincinnati, Ohio—R. T. Lozier, F. 
G. Foote, W. S. Arnold, G. B. Foster, C. 
Van De Venter. 

Standard Paint Company—Charles 
Ernshaw, W. D. King, F. F. Vandewater. 

Electric Storage Battery Company, 
Philadelphia—Charles Blizzard, J. L. 
Woodbridge, Albert Taylor, G. H. Atkin, 
H. B. Gay, F. J. Stone, W. R. Proudfoot. 

Weber Railway Joint Company, New 
York—Percy Holbrook, J. C. Barr, F. 
B. Thompson, J. A. Greer, F. A. Poor, 
H. C. Holloway. 

Lorain Steel Company—P. M. Boyd, 
Major H. C. Evans, D. J. Evans, R. Clitz, 
F. J. Drake, W. W. Kingstone, S. P. S. 
Ellis, H. A. Kleinschmidt, FE. B. 


Ertiviste. 
Crouse-Hinds Electric Company, Syra- 
cuse, N. Y.— A. E. Hills, Nathan Shute. 
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D. & W. Fuse Company, Providence, 
lt. I—W. S. Sisson, secretary. 

American Diesel Engine Company, 
New York—Norman McCarthy. 

Magnet Wire Company, New York— 
George F. Valentine, J. D. McGuire. 

Okonite Company, New York—George 
T. Manson. 

Sterling Electric Manufacturing Com- 
pany, Warren, Ohio—Francis Granger, 
New York, H. A. Daniels. 

E. W. Bliss Company—C. E. Porter, 
B. W. Stone. 

Chase-Shawmut Company, Boston, 
Mass.—H. P. Moore, F. D. Masterson, E. 
P. Howe. 

Sterling-Meeker Company, Newark, 
N. J—A. A. Stowe, H. E. Beech, E. W. 
Hemmon, Charles E. Gierling. 

Adams & Westlake Company, Chicago 
—W. S. Bartholomew, J. A. Foster, W. 
H. Pierson. 

William Wharton, Jr., & Company, 
Inc., Philadelphia—William Wharton, 
Jr., Victor Angerer, W. R. Wharton, A. 


‘S. Partridge, J. C. Robinson. 


W. R. Garton Company, Chicago, T1].— 
W. R. Garton, 

F. W. Darlington, Consulting and Me- 
chanical Engineers, of Philadelphia. 

Michigan Electric Company, Detroit— 
Joseph E. Lockwood, president. 

Harold P. Brown, New York—J. M. 
Coote, William Temple, George Common, 
James Holland and Harold P. Reown. 

Pittsburg Reduction Company, Pitts- 
burg—A. V. Davis, A. K. Lowrie, J. A. 
Rutherford, S. K. Colby, William 
Hoopes, Percy Hodges, C. M. Harris, E. 
H. Noyes, W. R. Donters, W. H. Hue- 
ling. 

H. W. Johns-Manville Company, New 
York—J. W. Perry, New York; H. M. 
Voorhis, Pihladelphia; James Humph- 
ries, Boston; J. E. Meek, New York; C. 
D. Newton, Hartford; Joseph Sachs, 
Hartford; E. B. Hatch, Hartford; E. 
B. Lutch, New York. 

Bryan-Marsh Company, New York— 
Guy V. Williams, J. P. Williams. 

Continuous Rail Joint Company, New 
York—B. M. Barr. 

Brady Brass Company, New York— 
Daniel M. Brady, president. 

C. J. Field, New York—R. B. Murphy. 

American Car and Foundry Company, 
Chicago—W. H. Fowler, S. Bluett. 

The Universal Car Brake Company, 
Lancaster, Pa.—Joseph Cullman, J. F. 
Bimmer, W. M. Deal. 

Durkin & Barrett Manufacturing Com- 
pany, Scranton, Pa.—P. S. Barrett. 

Magnetic Equipment Company, Chi- 
cago—Charles A. Ballard. 

Archbald-Brady Company, Syracuse— 
William K. Archbald, P. T. Brady, J. 
R. MeSyne, Walter Goddard. 

Locke Insulator Manufacturing Com- 
pany, Victor, N. Y.—Fred. M. Locke, 
president. 

Acme Magnetic Traction Company, 
Chicago—Bert H. Honey. 

Hipwood-Barrett Fender Company, 
Providence—George Hipwood, J. W. 
Barrett, H. 8. Jenkins, A. B. Dolby, New 
York. 
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Benjamin Electric Manufacturing 
Company, Chicago—Basil G. Kodjbanoff, 
New York, eastern manager. 

The Trolley Supply Company, Canton, 
Ohio—Robert K. Frost. 

Albert and J.M. Anderson Manufactur- 
ing Company, Boston—J. R. Eckman, 
Boston; Ernest Wotlmann, H. F. San- 
ville. 

Stanley Electric and Manufacturing 
Company, Pittsfield, Mass—Samuel I. 
Dodd, M. C. Canfield, George Robb, H. 
R. Wilson, F. W. Garrett, W. R. Hamlin, 

Jnited States Steel Company—W. EF. 
Reid, Louis H. Miller, West Everett, 
Mass. 

‘Railway Steel Spring Company, New 
York—A. S. Henry, General F. C. Me- 
Lewee, David Roach. 

The Columbia Machine Works, Brook- 
lyn, N. Y.—W. R. Kerschner, second 
vice-president. 

Chicago Mica Company, Valparaiso. 
Ind—E. H. Heilstedt, secretary and 
treasurer; Robert K. Preston, D. R. 
Ford. 

Westinghouse Electric and Manufac- 
turing Company—W. M. McFarland. 
Arthur Hartwell, L. M. Aspinwall, N. 
W. Storer, K. F. Elers, J. B. Ingersoll, 
H. P. Davis, Pittsburg; E. W. T. Gray, 
D. E. Drake, W. S. Rugg, Calvert Town- 
ley, J. Li. Crouse, F. B. H. Paine, 0. T. 
Smith, New York; J. R. Gordon, Atlanta, 
Ga.; T. P. Gaylord, Ervin Dryer, C. W. 
Regester, Chicago; R. 8S. Brown, D. E. 
Manson, M. H. Merrill, E. D. Mills, Bos- 
ton, Mass.; ©. A. Bragg, Philadelphia; 
N. S. Braden, W. W. Lovell, Cleveland, 
Ohio; Paul S. Brady, George W. Pulver, 
S. B. Storer, Syracuse, N. Y.; T. C. 
Frenyear, Buffalo, N. Y.; C. F. Med- 
bury, Detroit, Mich. 

The Westinghouse Traction Brake 
Company—H. H. Westinghouse, J. R. 
Ellicott, A. J. Brislin, G. E. Baker, 
C. R. Ellicott, New York; G. H. Martin, 
F. V. Green, Boston; I. B. Clarke, Cin- 
einnati, Ohio; G. A. Hagar, Chicago; W. 
D. Ray, P. J. Myler, Cleveland; E. H. 
Dewson, J. F. Miller, E. M. Herr, Pitts- 
burg. 

The Westinghouse Air Brake Com- 
pany—H. S. Kolseth, Boston; 8. J. Kid- 
der, St. Louis. 

The Nernst Lamp Company—A. EF. 
Flemming, Chicago; George C. Ewing, 
Boston. 

The R. D. Nuttall & Company—F. .\. 
Kstep, Pittsburg. 

The Westinghouse, Church, Kerr & 
Company—-Wallace Franklin, Detroit. 

The Westinghouse Companies Publica- 
tion Department, W. M. Probosco, New 
York: the Westinghouse Companies 
Canadian interests, H. D. Bayne, Mon- 
treal. 

Garton-Daniels Company, Keokuk—J. 
V. E. Titus, secretary. 

FE. P. Roberts & Company, Cleveland— 
William C. Andrews. 

Columbia Mechanical Works, Brook- 
lyn—J. I. Buehler. 

New Haven Car Register Company. 
New Haven— J. S. Bradley. 

S. B. Condit, Jr., & Company—S. B. 
Condit, president. 
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Gould Storage Battery Company, New 
York—wW. W. Donaldson, H. B. Oakman, 
E. lL. Draffen, manager Chicago office. 


The Ohio Brass Company, Mansfield, 
Ohio—C. K. King, James C. Warren, 
M. A. Berg, E. R. Mason, J. H. Jameson, 
O. W. Uthoff, G. M. Mead, A. L. Wilk- 
inson, W. M. Garland, E. F. Wickwire. 


The Electric Cable Joint and Appli- 
ance Company, New York—William M. 
Murphy. 

Speer Carbon Company, St. Mary’s, 
Pa—John S. Speer, G. P. Fryling. 


The Elliott Brothers Electric Com- 
pany, Cleveland—W. H. Elliott, mana- 
ger. 

Ludlow Supply Company, Cleveland— 
Joseph B. Ludlow, W. E. Ludlow. 

Federal Manufacturing Company, 
Cleveland—E. S. Ludlow, H. E. Keeler. 

Gold Car Heating Company, New 
York—E. D. Gold, J. E. Ward, William 
Stocks, Frank Cahill. 

W. I. Van Dorn Company, Chicago— 
\. I. Van Dorn. 

Wendell & Macduffie, New York—R. 
l.. Macduffie and C. A. Hayden. 

Charles F. Johnson, Buffalo, dealer in 
second-hand railway equipments. . 

Keefer Car Switch Company, Albany 
—W. H. Keefer. 

Johns-Pratt Company, 
3. Hatch. 

Forest City Electric Company, Cleve- 
land—W. A. Neff. 

Green Engineering Company, Chicago 
—A. P. Poppenhusen. ‘ 

D. Van Nostrand Company, publishers, 
New York—Charles Speirs. 

Stuart-Howland Company, 
Hf. Smith. ; 

Philadelphia Electric Company, Phila- 
delphia—G. Seixees. 

John A. Stewart Electric Company, 
Cincinnati—John A. Stewart. 

Le Valley Vitae Carbon Brush Com- 
pany, New York—J. V. Clarke, presi- 
dent; William H. Bell. 

Consolidated Car Heating Company, 
Albany, N. Y.—S. B. Keys, A. S. 
Knowles, Boston; William J. Walther. 

National Lock Washer Company, 
Newark, N. J.—Daniel Hoyt, R. L. 
Thomas. 

National Lead Company—R. _ L. 
Weithas, Arthur Benzel, F. B. Pierson. 

Sherwin-Williams Company, Cleve- 
land, Ohio—E. M. Williams; L. W. 
Borney, F. A. Elmquist. 

John A. Roebling’s Sons Company, 
New York—G. W. Swan, W. G. Tingley. 

Consolidated Engine Stop Company, 
New York—Henry W. French. 

Vose Spring Company, New York— 
P. H. Scott. 

Rossiter, MacGovern & Company, New 
York—Frank MacGovern, J. W. Archer, 
J. <A. Pierce, W. W. Rossiter, R. 
J. Randolph, Jr., Charles McDonald and 
George R. Davis, New York; J. A. 
Pierce, St. Louis. 

Bridgeport Brass Company, New York 
—Wylie Brown. 

Western Electric Company, New York 
—R. H. Harper and R. M. Campbell. 
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Elmer P. Morris Company, New York 
—Elmer P. Morris. 


Electric Railway Equipment Company, 
Cincinnati—P. F. Harten and E. P. 
Morris. 


Standard Vitrified Conduit Company, 
New York—B. S. Barnard, president, 
and Walter H. Barnard. 


Partridge Carbon Works, Sandusky, 
Ohio—James Partridge, R. K. Mickey. 


Flood & Conklin Company, Newark, 
N. J—I. K. Munford, D. W. Clark, H. 
C. Dick. 

C. J. Harrington, New York, repre- 
senting Chase-Shawmut Company and 
Banner Electric Company. 

Duff Manufacturing Company, Pitts- 
burg, Pa.—George A. Edgin. 

Mayer & Englund Company, Philadel- 
phia, Pa.—Charles J. Mayer, A. H. Eng- 
lund, W. A. Lockley, William Arm- 
strong, Jr., J. F. McCostly, J. M. Gal- 
lagher, H. G. Lewis, D. L. Crawford. 

Globe Electric Manufacturing Com- 
pany, Cleveland—William C. Egert. 

Peckham Manufacturing Company, 
New York—wWilliam M. Wangsler, E. G. 
Long, J. A. Hanna, Warren Boyer, F. A. 
Richards, E. Peckham, president; H. W. 
Wilkinson, J. J. Riley. 

Allis-Chalmers Company, Chicago— 
Edw. J. Meisenheimer, E. W. Tucker, 
Jos. W. Lyons, Jesse Vail, J. B. Allen. 

Sterling Varnish Company, Pittsburg 
—S. C. Schencke, H. Lee Bragg. 

American Automatic Switch-Signal 
Company, Chicago—N. B. Madden, 
Robert Skeer, V. W. Bergenthal. 

Bruck Solidifiel Oi] Company, Bos- 
ton—J. N. Bruck. 

Baltimore Railway Specialty Company, 
Baltimore—J. E. Norwood. 

Massachusetts Chemical Company, 
Boston—Elmore ©. Green, president; 
Louis O. Ducloss. 

G. M. Gest, New York—W. I. Jack- 
son, manager of the Cincinnati office. 

The General Electric Company—J. R. 
Lovejoy, general manager railway de- 
partment; J. G. Barry, assistant manager 
railway department; W. B. Potter, chief 
engineer railway department; C. C. 
Pierce, Boston; R. H. Beach, J. J. Ma- 
honey, New York; S. W. Trawick, At- 
lanta; A. D. Page, manager incandescent 
lamp sales; I. R. Pomeroy, New York; 
T. P. Bailey, Chicago; G. D. Rosenthal, 
St. Louis; F. F. Barbour, San Francisco; 
E. H. Mullen, New York; F. H. Gale, 
Schenectady. 

American Steel and Wire Company, 
Chicago—C. S. Knight, Jr., F. A. Keyes, 
A. G. Greenberg. 

Adam Cook’s Sons, New York—A. J. 
Squier, G. C. Cook. 

Lumer Bearing Company, Buffalo—E. 
P. Sharp. 

The Pennsylvania Steel Company, 
Steelton, Pa.—G. W. Parsons, Charles S. 
Clark, C. W. Reinvehl, C. E. Irwin, C. 
A. Alden, J. A. Fitzpatrick, M. D. Pratt, 
J.C. Jay, Jr., W. C. Cuntz, R. E. Belk- 
nap. 

India Rubber and Gutta Percha In- 
sulating Company, New York—Dr. Will- 
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iam M. Habirshaw, president; James B. 
Olsen, manager sales. 

Professor W. E. Goldsborough, chief 
Bureau Electricity World’s Fair, St. 
Louis. 

Robins Conveyor Belt Company, New 
York—C. K. Baldwin, M. S. Murray. 

Jandus Electric Company, Cleveland— 
W. R. Benham. 


Electric Motor and Equipment Com- 
pany, Newark, N. J.—Ed. Beatty. 

Sampson Cordage Works, Boston—F. 
J. Coakley. 

Buckeye Electric Company, Cleveland— 
W. R. Benham. 

American Electric Works, Providence 
—Frank B. Baker. 

Porter & Berg, Chicago—M. A. Porter, 
V. R. Mason. 

Crocker-Wheeler Company, Ampere, N. 
J.—Putnam A. Bates, R. L. Barnes, F. 
B. De Gress, Samuel Russell, Charles W. 
Startsman, H. J. Sage. 

J. M. Atkinson Company, Chicago—J. 
M. Atkinson, president. 

R. W. Conant, Cambridge, Mass. 

Pettingill-Andrews Company, Boston 
—George H. Buckminster, W. J. Keenan. 

Standard Underground Cable Com- 
pany—Frank C. Crosby, T. E. Hughes, 
Philadelphia; C. J. Marsh, New York; 
William McBride. 

N. A. Christensen, Milwaukee. 

Eugene Munsell & Company and Mica 
Insulator Company—Charles E. Cole- 
man, manager Chicago office. This ex- 
hibit consisted of micanite rings, seg- 
ments and Empire cloth and other lines 
of installation. 

J. G. White & Company, New York— 
J. G. White, president; H. J. Dowd. 

Safety Insulated Wire and Cable Com- 
pany, New York—G. P. Eckert. 

American Railway Supply Company, 
New York—Walter Chur. 

Pantasote Company, New York—John 
High. 

McRoy Clay Works, Chicago—E. F. 
Kirkpatrick. 

Standard Pole and Tie Company, New 
York—Fred L. Merritt. 

McGuire Manufacturing Company, 
Chicago—W. A. McGuire, J. A. Cook. 

Ball & Wood—J. H. Marshall, mana- 
ger Chicago office. 

Waclark Wire Company—H. F. San- 
ville, Philadelphia. 

Dearborn Drug and Chemical Com- 
pany, Chicago and New York—William 
B. MeVicker, second vice-president and 
Eastern manager; W. T. Johnson, mana- 
ger Philadelphia office; Grant W. Spear. 

Standard Varnish Company, New York 
and Pitisburg—John Wolph, manager in- 
sulating department. 

Joseph Dixon Crucible Company, Jer- 
sey City—H. A. Nealley. 

The National Electric Company, Mil- 
waukee—F. C. Randall, manager the 
railway department, and J. F. Cunning- 
ham, S. I. Wales, R. P. Toll, J. F. Dixon, 
J. H. Wenton, J. S. Hamlin, Charles S. 
Knight, Robert Long, Charles N. West, 
Charles N. Leet, J. D. Maguire, W. W. 
Power, H. H. Ransom, J. J. Nef, J. W. 
Richards, C. G. Burton, W. L. Waters. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


WIRELESS TELEGRAPH ON LAKE MICHIGAN—Steamer City 
of Milwaukee, which is equipped with wireless telegraph instru- 
ments, sent it has been asserted, the first wireless message over Lake 
Michigan. The message was sent when the steamer was twenty- 
five miles from shore to Mr. J. H. Graham, president of the Graham 
& Morton Line. 


JAPANESE HIGH-SPEED ELECTRIC TRACTION SYSTEM— 
Contracts have been let for the power plant equipment for the new 
Japanese high-speed electric traction system to be built betweeus 
Yokohama and Tokio by the Keihin Traction Company. The cars 
will be fitted with four motors of fifty-horse-power capacity each. 
The generator installation will aggregate 800 kilowatts, and two 
engines of 400-horse-power capacity each will be installed. 


ELECTRIFICATION OF A STEAM ROAD IN CALIFORNIA— 
A section of the North Shore Railroad, from Sausalito to Mill 
Valley, Cal., a distance of fifteen miles, has been equipped for elec- 
trical operation. The equipment consists of the ordinary third-rail 
system. Power to operate this system will be furnished by the 
Bay County Power Company. To provide against emergency, an 
auxiliary power plant has been installed to be run by steam. 


TELEPHONE LINES IN MEXICO—A telephone system is an- 
nounced for the state of Sonora, Mexico, the lines to be built at 
once, to connect the city of Guaymas with Hermossillo, Nogales, etc. 
The Sonora Telephone has been organized under the laws of Arizona 
to carry out the enterprise. Among those primarily interested are 
L. W. Mix, Edward Titcomb, W. E. Bristol and C. C. Kingsley, all 
of Nogales, and F. E. Monteverde, of Hermossillo. The company has 
also power to operate in other places in the southern republic. 


NEW EQUIPMENT FOR iOWA TELEPHONE COMPANY—The 
Iowa Telephone Company has placed the contract for building its 
new exchange in Des Moines, at Seventh and Pleasant streets, to 
F. M. Garthwait, of Chicago, at approximately $37,000. The first and 
fourth floors are to contain the operating apparatus. The new 
switchboard, which has been ordered, is being built by the Western 
Electric Company, Chicago; it will be a common battery, multiple 
board. When the new plant is completed, practically none of the 
several apparatus will be used. 


CANADIAN COMPANY PLANS POWER SCHEME FOR MEXI- 
CAN MINES—The Mexican Light and Power Company, Limited, 
which is being projected by Canadian capital and is installing a 
plant of 80,000 horse-power at Necaxa, Puebla, to supply the city 
of Mexico, has announced that it will transmit power to the great 
mining camps of El Oro and Talpujahua. The building of the 
Mexican Light and Power Company’s plant is progressing with 
great rapidity, and work is going on night and day on the three 
tunnels necessary for the first installation of 40,000 horse-power. 
A difficult feature of this work is the excavation for the pipe line, 
which is to follow a perpendicular cliff for 12,000 feet. 


A TRANS-CONTINENTAL ELECTRIC LINE—From Peoria, III. 
the news comes that a communication has been received by Mayor 
Woodruff, asking his. personal cooperation in the establishment 
of a vast system of connecting electric lines, reaching across the 
United States, and offering residents of cities through which it will 
pass stock in the general company. The home office of the new 
company, which is to be known as the Rapid Transit Railway, 
is said to be St. Louis, and it is specially designed to convey 
persons to the World’s Fair. The plans of the corporation, it is 
stated, are to start with the operation of street cars in St. Louis, 
and from there to extend the system over a national turnpike east 
and west and establish a national trunk line with seaport ter- 
minals. 


ALASKsa TELEGRAPH LINES READY—Major Scriven, acting 
chief officer of the army, has been informed that telegraphic com- 
munication is now established in all parts of Alaska covered by the 


signal corps lines. Forest fires in the Tanana valley interrupted 
the’ building and completion of the line for nearly two months; 
but lines which were destroyed. have been rebuilt, and the govern- 
ment is now within telegraphic reach of forts Egbert and St. 
Michael and the entire Yukon district; also with the Copper river 
country. The Alaskan points are reached at present over ihe 
Canadian lines, an arrangement having been made with the 
Canadian Government for their use; but it is expected that a cable 
from Puget Sound to.Skagway and Valdez will give through con- 
nection by wires owned and operated by the United States. 


ELECTRICITY AT THE NEW ORLEANS NAVAL SHOPS—In 
the new shops of the New Orleans naval station which the United 
States Government is now erecting at New Orleans, La., electricity is 
to play an important part in the operation of the shop tools. Accord- 
ing to the plans and specifications now being prepared under the 
auspices of the Bureau of the Yard and Docks at Washington, D. ©., 
the only steam that will be employed for running the various ma- 
chines, no matter how intricate or cumbersome, will be produced for 
the sole and exclusive use of generating electric power for operating 
all the tools in every shop. The new power-house for the naval 
station will furnish power for every building at the station with - 
the exception of the machine shop, which is nearing completion and 
will be run by a small but thoroughly equipped power-house which 
will soon be turned over to the government for final acceptance. 


NEW LONG-DISTANCE TELEPHONE COMPANY FOR AL A- 
BAMA AND GEORGIA—A new long-distance telephone company in 
Georgia and Alabama, and which will probably reach out into 
South Carolina and Florida, has been organized and contracts 
signed at Atlanta, Ga., between C. Jerome Simmons, of Atlanta, and 
W. A. Bisbee, of Savannah. Negotiations are under way to secure 
the Atlanta Telephone and Telegraph Company as a connection at 
the Atlanta end. Mr. Simmons is president of the Atlanta Com- 
pany, and Mr. Bisbee is president of the Georgia Telephone and 
Telegraph Company, of Savannah. He is also connected with the 
Southern Long-Distance Telephone and Telegraph Company, which 
is soon to be chartered, and which proposes to put in operation the 
new long-distance system. It is proposed to connect by the new sys- 
tem the cities of Atlanta, Savannah, Augusta, Montgomery, Bir- 
mingham and all intermediate points, including perhaps Columbia, 
S. C., and Jacksonville, Fla. 


EXTENSIVE TROLLEY MERGER —It is stated that an electric 
railway operating between Cleveland and Pittsburg will be estab- 
lished within a year. The new road will be capitalized at $10,000,- 
000. The distance between Cleveland and Pittsburg by electric 
railway will be 137 miles, according to plans which have been laid 
out. A large portion of the contemplated road is already built, and 
the most of the work to be done in the enterprise will be the merg- 
ing of the various companies or at least the establishment of an 
agreement between them. The Eastern Ohio Traction Company 
has a line running from Cleveland to Garrettsville. From Garretts- 
ville to Leavittsburg, a distance of thirteen miles, there is no road, 
but one will be built in a short time by the Eastern Ohio Traction 
Company. The Pennsylvania & Mahoning Valley Company’s lines 
run from Leavittsburg to Youngstown, and the Youngstown & East 
Liverpool line operates between Youngstown and East Liverpool. 
The remaining distance from East Liverpool to Pittsburg will be 
covered by another line, a company having been formed for the 
purpose of building it. 


PENNSYLVANIA RAILROAD’S NEW POWER-HOUSE—Work is 
to commence this month on the big power-house of the Pennsylvania 
& Long Island tunnel, and for the Atlantic avenue division of the 
Long Island Railroad between the Flatbush avenue station and 
Jamaica. The power-house, which will be located at Long Island 
City, L. I., will be 250 feet by 500 feet and 100 feet or more in 
height from the sidewalk to the eaves. The generators to be in- 
stalled for the Atlantic avenue division will have a capacity of about 


16,500 kilowatts, from 22,000 to 25,000 horse-power, which can be 
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increased with an overload to approximately 30,000 horse-power. 
Sixty-four ducts will be laid for feeding wires on the Atlantic ave- 
nue division between Flatbush avenue, Brooklyn, and Jamaica. The 
entire work of this electrical plant installation and the power- 
house of the Pennsylvania & Long Island tunnel from Jersey City, 
under the North and East rivers and Manhattan Island and Long 
{sland City, will be modern and of best class throughout, and will 
be under the direction of Westinghouse, Church, Kerr & Company. 
Consulting engineers are Charles M. Jacobs, Alfred Noble, William 
H. Brown, of the Pennsylvania Railroad; Lester Lindenthal, Lieu- 
tenant-Colonel Raymond, of the United States Engineering Corps, 
and George S. Gibbs. Mr. Gibbs is also a member of the board of 
directors of the Tunnel Railroad Company. A similar power-house 
to the above is to be erected at Jersey City, and the company will 
provide itself with a duplicate set of engines, dynamos and of other 
necessary machinery for the entire system, to be used in case of a 
»reakdown or while repairs are being made. 


NEW YORK CITY TRACTION HOLDINGS CHANGES HANDS 
\GAIN—Official confirmation has been given of the sale of Kuhn, 
‘oeb & Company’s holdings in Metropolitan Securities to the Whit- 
‘ey-Ryan party, this announcement being made at the office of 
iiuhn, Loeb & Company: “Messrs. Kuhn, Loeb & Company confirm 
the report that they have sold their holdings of Metropolitan Se- 
curities Company stock to Mr. Thomas F. Ryan and his associates, 
their willingness to sell having been determined by the necessity 
of giving more and closer attention to the details of the manage- 
ment of the properties and the practical operation of the roads 
than they found practicable to give.” The Metropolitan Securities 
Company was incorporated under the laws of New York on Febru- 
ary 14, 1902, as a security-holding company, with a capital of $30,- 
v00,000, for the purpose of providing for the present and future 
needs of the Metropolitan Street Railway Company. The powers of 
the company are very broad, and allow it to acquire the securities 
of corporations which own, operate or lease or which are organized 
for the purpose of constructing, owning, operating or leasing sur- 
face railroads, elevated railroads, rapid transit railroads, under- 
ground railroads, etc. It is privileged to purchase, acquire, hold and 
dispose of the stocks, bonds and other evidences of indebtedness 
of any corporation, domestic or foreign, and issue in exchange 
therefor its stocks, bonds or other obligations. The duration of the 
corporation is a thousand years. The Interurban Street Railway 
Company leased the Metropolitan Street Railway Company, guaran- 
teeing seven per cent dividends on its stock, besides all fixed charges. 
Stockholders of the Metropolitan Street Railway Company were 
ziven the right to subscribe for $23,400,000 of the $30,000,000 Metro- 
politan Securities Company’s stock, the remainder going to new in- 
terests. The stock of the Metropolitan Securities Company was 
underwritten by Kuhn, Loeb & Company at par. The Securities 
company agreed to pay $23,000,000 in cash into the treasury of 
the Interurban company, receiving in return stock of the latter at 
par, and debentures bearing interest at not exceeding four per cent. 
The agreement also provided that the Securities company should 
acquire any further stock and securities that the Interurban com- 
pany might issue in the future. The lease was ratified on March 
20, 1902. 

AUTOMOBILE NOTES. 

THE AMERICAN AUTOMOBILE ASSOCIATION, 753 Fifth ave- 
nue, New York, announces the following schedule of race meets, 
licensed by the American Automobile Association: September 4 and 
5, Cleveland Automobile Club, Cleveland, Ohio. September 7 and 8, 
Detroit Automobile Racing Association, Detroit, Mich. September 
7 to 10, Nashua Fair Association, Nashua, N. H. September 12, 
New York State Fair (auspices of Syracuse Automobile Club), 
Syracuse, N. Y. September 19, Rhode Island Automobile Club, 
Providence, R. I. October 3, Empire City Trotting Club, Yonkers, 
N. Y. October 10, Automobile Club, of Philadelphia, Philadelphia, 
Pa. January 25 to February 6, 1904, Florida East Coast Automobile 
Association, Daytona Beach, Fla. 


AUTOMOBILE RUN TO BOSTON—The governors of the Auto- 
mobile Club of America have authorized the Runs and Tours Com- 
mittee to organize a tour to Boston and return, September 25 to 
30, inclusive, for members, their families and guests. The start 
will be made from New York on Friday morning, September 25, 
and the following route has been selected: Friday, September 25, 
New York to Hartford, 121 miles; Saturday, September 26, Hart- 
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ford to Boston, via Springfield, 124 miles; Sunday, in Boston; 
Monday, September 28, Boston to Springfield, 97 miles; Tuesday, 
Springfield to Lenox and Pittsfield, luncheon in Pittsfield Tuesday 
afternoon; Wednesday, September 30, the morning will be spent 
in optional runs in the vicinity of Pittsfield. The rendezvous Tues- 
day evening will be at Poughkeepsie, at which time the run from 
Pittsfield to Poughkeepsie, a distance of sixty-nine miles, will have 
been made. Thursday, October 1, the run will be from Poughkeepsie 
to New York, seventy-five miles, making a total of 535 miles. Each 
day’s run will be “go as you please” and members will rendezvous 
at the night stops in Hartford, Boston, Springfield, Pittsfield and 
Poughkeepsie, where ample hotel accommodations and garage fa- 
cilities are afforded. A full description of the route, which is largely 
over good roads, will be issued, as well as a list of available hotels 
where luncheon may be had, and a list of stations along the route 
where supplies may be obtained and repairs made, if needed, during 
each day’s run. Mr. Emerson Brooks is chairman of the Committee 
on Runs and Tours, and the headquarters of the Automobile Club 
of America is at 753 Fifth avenue, New York city. 


ELECTRIC LIGHTING. 
CLINTON, LA.—The Clinton Light Company’s plant has been 
completed and put in operation. 
ELMHURST, N. Y.—The Glen Cove Light and Power Company 
has been organized with a capital of $15,000. 


SCHENECTADY, N. Y.—The Schenectady Railway Company 
has signed a contract to light the village of Rexfords Flats. 

CROOKSTON, MINN.—An electric light franchise has been 
granted by the village of Bagley to M. J. Kolb and John Bohmer. 

CULPEPER, VA.—The Messrs. Reckford, of Bel Air, Md., have 
secured the corporation franchise for the purpose of putting in an 
electric light plant. 

JERMYN, PA.—The ordinance granting a franchise to the 
Household Electric Light, Heat and Power Company has been 
passed by the council. 


MANSFIELD, MASS.—Work is being hastened on the muni- 
cipal plant for this city, and it is expected that it will be in 
operation in about four months. 


TRENTON, TENN.—At the election held to determine whether 
bonds should be issued to buy the electric plant now operated by 
Treeman & Wood, and put in an up-to-date plant, the issuance of 
bonds was defeated. 


MINNEAPOLIS, MINN.—Work has been commenced on the re- 
building of the plant of the Winona Railway and Light Company 
at an outlay of $100,000. The new enclosed ares for lighting the 
city are to be ready by October 1. 

GRANVILLE, N. Y.—The directors of the Granville Electric 
Light and Gas Company have elected the following officers: Presi- 
dent, Krank D. Pember, Granville; vice-president, B. G. Higley, 
Sandy Hill; secretary and treasurer, E. R. Norton, Granville. The 
additional directors are James E. Norton, Joseph B. McCormick, 
Granville; N. T. Drake, W. J. Gallagher, Sandy Hill. 


BROCKPORT, N. Y.—The Albion Electric Light and Power 
Company, which bought out the local plant several weeks ago, 
has begun the construction of a transmission line from Albion 
to this village, taking in not only the villages between the two 
points, but also several stone quarries which will now use electric 
power for operating their machinery in place of steam, as 
formerly. 


DOYLESTOWN, PA.—The Sellersville Electric Light and Power 
Company, which has a contract with the city of Sellersville for 
street lighting, has completed its plant. In addition to this con- 
tract, the company has made arrangements to do a large private 
business. D. A. Walmbold is president of the company, and M. A. 
Clymer, secretary and treasurer. The stock is owned exclusively 
by Sellersville interests. 


LOUISIANA, MO.—At the adjourned, meeting of the city council 
an ordinance was passed granting a twenty-year franchise to the 
Louisiana Gas and Electric Light Company, of this city. By the 
terms of the new franchise all former franchises are repealed. 
The price of street lamps of 2,000 candle-power remains unchanged, 
at $80 per year, additional lights to be furnished at $60 per year. 
The old franchise had six years to run, but the plant recently 
changed hands and the new owners applied for another frauchise. 
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PERSONAL MENTION. 

PROFESSOR L. D. CRAIN has been appointed head of the new 
department of electrical engineering at the Agricultural College at 
Fort Collins, Col. 

E. J. WALSH, secretary and treasurer of the Acme Electric 
Company, Chicago, has recently returned to the home office after 
an extended business trip in the West. 

PROFESSOR J. H. GILL, of the Montana State University, has 
been appointed to the chair of mechanical and electrical engineer- 
ing in the James Millikin University at Decatur, Ill. 

H. E. RICHARDS, advertising manager of the F. Bissel Com- 
pany, Toledo, Ohio, has been visiting the East accompanied by Mrs. 
Richards. Mr. Richards is now at headquarters in Toledo. 

M. I. BERGER, president of the Vought-Berger Company, La 
Crosse, Wis., has completed an extensive trip through the North- 
west, where he found independent telephone interests very active. 


PROFESSOR VICTOR C. ALDERSON, formerly dean of the 
Armour Institute of Technology, Chicago, Ill., has assumed the 
duties of the presidency of the Colorado School of Mines, at Golden, 
Col. 


MR. GEORGE W. SCOTT, Chicago, Ill., has been commissioned 
by the executive board of the Indiana State University, Blooming- 
ton, Ind., to design a complete heating, lighting and power plant 
for the university. 


MR. GEORGE JACOB DAVIS, JR., formerly instructor in civil 
engineering at the University of Wisconsin, has accepted a posi- 
tion with Norman B. Levermore, civil and hydraulic engineer, at 
San Francisco, Cal. 


MR. HENRY J. HALLBERG, for several years connected with 
the General Incandescent Arc Light Company, has tendered his 
resignation to accept the superintendency of the electric light de- 
partment of the Cincinnati (Ohio) Gas and Electric Company. 


MR. I. L. STOREY, the designer of the Storey motor, has joined 
the staff of the Magneto Electric Company, Amsterdam, N. Y., and 
has under construction plans for a new line of motors ranging from 
one to ten horse-power, which that company will put on the mar- 
ket. 


MR. S. H. BAYLEY, of McKeesport, Pa., general superintendent 
of the Federal Telephone Company, has tendered his resignation to 
the company to take effect Octoner 15, 1903. Mr. Bayley will 
remain in McKeesport and expects to open up a general electrical 
business. 

M. ROZAL, of Paris, nas invented a system of electrical per- 
forating characters on a moving band connected with a typesetting 
machine. The new system dispenses with transcription for press 
purposes and has already engaged the attention of the French 
Academy of Science. 


THE HON. MARSDEN J. PERRY, the well-known electric light 
and traction magnate, Providence, R. I., was a New York visitor 
last week. While Mr. Perry has many other large interests, he has 
never forsaken his first love and remains a forceful factor in the 
~ electrical development of his city and state. 


MR. J. S. STONE, a lecturer in the Massachusetts Institute of 
Technology, who has made important researches in the matter of 
wireless telegraphing, has, it is asserted, succeeded in sending mes- 
sages from Cambridge to Lynn, a distance of about twelve miles, 
in the immeaiate vicinity of electric railways. 


MR. L. W. KITTMAN, the energetic representative of the Mar- 
shall-Sanders Company, Boston, will hereafter make his head- 
quarters in Chicago, and devote his entire time to the interests of 
the electrical trade west of Pittsburg. This move is necessitated 
by the great development of the company’s western interests. 


MR. WILLIAM CARPENTER WOODWARD, Providence, R. I., 
spent several days in New York last week. He reports continuous 
development of the electri@ lighting interests of his city. The 
Narragansett Electric Lighting Company, of which Mr. Woodward 
is electrical engineer, is a progressive and ably managed company. 


MR. HENRY C. MEYER, JR., the well-known consulting engi- 
neer, of New York, has been commissioned to design and super- 
intend the construction of a central heating and lighting station 
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to be erected at West Point, N. Y. The new station will constitute 
a part of the improvements to be made at the United States Military 
Academy. 


MR. C. P. SKINNER, vice-president of the Electric Contract 
Company, New York city, has returned from an extended trip 
abroad, where he spent considerable time. Mr. Skinner closed 
several large sales for his company to foreign government pur. 
chases. He states that American dry batteries are being well 
received abroad, and are even taking precedence over German 
manufactur-s in Germany. 


MR. HENRY MARQUETTE LANE, formerly principal of the 
school of mechanical engineering of the International Corre. 
spondence School, Scranton, Pa., has become a member of the staff 
of the Railroad Herald of Atlanta, Ga. Mr. Lane is a graduate of 
Purdue University, and has had considerable experience as a con- 
sulting and constructing engineer, and as an instructor. Mr. Lane 
has now become mechanical editor of the Railroad Herald. 


DR. EMILE BERLINER, of Washington, D. C., inventor of the 
Berliner telephone transmitter and several scientific instruments, 
has devised an aeroplane which has successfully maintained itself 
in flight. The Berliner aeroplane is made of aluminum and tinplate, 
with rods of oak and metal tubing. The whole machine is ten feet 
wide by ten feet long. Wheels are employed to facilitate the start, 
which is made from the ground and without any propelling force 
or trackway. 


GENERAL A. W. GREELY has returned from Berlin, bringing 
the report of the American delegates to the International Wireless 
Congress. The General proceeded to Washington to present the 
report to the State Department. It is understood that the proceed. 
ings of the congress will be published simultaneously on both sides 
of the Atlantic at an early day, the foreign governments having 
agreed to defer publication until the American delegates could hand 
in their report. 


DR. GEORGE F. SEVER, adjunct professor of electrical engi- 
neering at Columbia University, New York city, in his official ca- 
pacity of chief electrical engineer of the Department of Water 
Supply, Gas and Electricity, of the Borough of Manhattan, is super- 
intending the investigation now being made in Manhattan to de- 
termine to what extent electrolysis is going on in the underground 
pipe line of the city. Dr. Sever is assisted by the engineers of the 
department and the railroad companies. 


MR. THOMAS A. EDISON, according to recent statements in 
the daily press, has evolved a theory for the cure of cancer and 
other malignant humors. He believes that in the case of such dis- 
eases there is a constant deterioration of blood cells due to the de- 
bilitation produced around the seat of injury. If an injection of 
blood from a healthy person, untainted with cancer, were intro- 
duced near the diseased portion, the growth would be attacked by 
germs possessing the strength to conquer the malady. 


MR. GEORGE WESTINGHOUSE ON ELECTRIC RAILWAY 
ACCIDENTS—In a recent article in the New York Times, Mr. 
George Westinghouse urges the use of incombustible material in 
train construction and station work for underground and elevated 
electric railway work. He writes: 


The following requirements, among others, can easily be com- 
plied with, and are respectfully suggested for consideration and 
discussion. 

1. Trains to be constructed of iron or steel, with the interior 
finish of incombustible materials. 

2. The division of the third rail for the supply of electric cur- 
rent into suitable sections, each section being supplied with current 
only when required to propel a train. 

3. The limitation, by suitable devices, of the amount of current 
supplied to each section so that in the event of a short-circuit on 
the train the current will be automatically and instantaneously 
cut off at a point some distance from such section of the third rail. 

4. Provision for the cutting off of the current from each sup- 
ply section of the third rail at the will of the motorman. 

5. No other live conductors than the third rail to be in close 
proximity to the line. 

6. No wires carrying high voltages except upon motor cars, and 
motor cars only at the ends of a train. 

The state of the electric art has so advanced that compliance 
with the foregoing requirements is simply a matter of additional 
expense, incomparable, however, to the financial losses which the 
companies will suffer if they do not make the electric operation of 
their railways absolutely safe. 














September 12, 1903 


ELECTRICAL SECURITIES. 

Speculation was dull last week and operations were governed 
mainly by the opinions of a few small traders who made slight 
raids on well-established securities. Good firmness was displayed, 
however, and in the main the tone was one of steadiness. It is 
not expected that speculation will recover very much for some little 
time, as this season is one of general dulness. The weather equation 
at the present time is also one of various moods and the crop cer- 
tainly will have a moving influence upon conditions for a month at 
least. 

There is some little talk abroad as to the certainty that when 
the books are balanced for the year there will be measured up a 
much decreased consumption. This, some people say, will have a 
reflex action, which will tighten things materially, and it is broadly 
hinted that there may be expected a full year of market dulness. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 5. 


New York: Closing. 
Brooklyn Rapid Transit .....<6000cscee wees 45% 
CORA OMIUMLONE GBS) oo Sin oo bcc Sete once wemmeae 17444 
GENROERE MIOCENE) S08 ie ieecd ce cecscca cee 163 
WGieey COMME HNCEREIC. 5. 6:65:66 5s c0es cerns 150 
Mannatifn HIGVALEE nn. c ic ciccccccsceence 135% 
Metropolitan Street Railway............. 112% 
New York & New Jersey Telephone........ 148 


Westinghouse Manufacturing Company... 175 
The directors of the Commercial Cable Company have declared 
the regular quarterly dividend of 2 per cent, payable October 1. 
Books close September 19 and reopen October 2. 


Boston: Closing. 
American Telephone and Telegraph....... 133% 
Edison Electric Illuminating............. 230 
Massachusetts Blectric ...........sccccece 80 
New England Telephone.................. 126 


Western Telephone and Telegraph preferred 81 
Application has been made to the New York Stock Exchange 
to list $21,950,200 additional capital stock of the American Tele 
phone and Telegraph Company. 


Philadelphia Pi Closing. 
Electric Company of America............ 81, 
Electric Storage Battery common......... 56% 
Electric Storage Battery preferred........ 56% 
PHIiRGGIPHIA TICCELIC «0.66 cs ccc cc cee cvees 6% 
Up Be er ee era eee 43% 
United Gas Improvement................. 84 


The gross earnings of the Philadelphia Rapid Transit Company 
for the month of August increased at the rate of about $2,300 a 
day over the corresponding days in August, 1902. 


Chicago ze Closing. 
Cee PR GIO ONE oo oni) wo cdiclale ciecenitisec 120 
Chicago Bdiaon: Bight. « . .<.ccccecccccoees 145 
Metropolitan Elevated preferred.......... 58 
National Carbon common................. 20 
National Carbon preferred................ 88 
Union: ‘Praction: CGmmMan........6... 660. cecee. 4%, 
Union Traction preferred. .......06.....«. 34 


Chicago Telephone directors have declared the regular quarterly 
dividend of 21% per cent, payable September 30. Books close Sep- 
tember 15 and reopen ,October 1. 

Metropolitan Elevated’s daily passenger average during August 
was 102,971, an increase of 2,872. 

South Side Elevated for August showed a daily average of 72,- 
646 passengers carried, an increase of 4,312. 

Lake Street Elevated’s daily average of passengers carried for 
August was 41,644, an increase of 1,129. 


ELECTRIC RAILWAYS. 


TABOR, IOWA—The Tabor & Northern Railroad that runs from 
this place to Malvern, nine miles, will be turned into an electric 
road in the near future. 

LANCASTER, PA.—An independent company has been formed 
to build a trolley line from Bowmansville to connect with the 
Laneaster and Ephrata line. 

ATLANTIC CITY, N. J.—The Atlantic City & Suburban Trac- 
tion Company filed a certificate at Trenton increasing its capital 
from $500,000 to $750,000. This company is building a trolley line 
running from Pleasantville to Atlantic City. 

DECATUR, ILL.—The Decatur, Tuscola & Champaign Railroad 
Company has been incorporated by the Secretary of State. 
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Decatur is the headquarters and the capital is $50,000. The in- 
corporators are: J. H., Culver, Charles S. Hankins, William H. 
Black, J. M. Clokey, D. u. Campbell, J. L. Ray, Ashton Campbell, 
Charles Eckhart and A. W. Wallace. 


GREENSBURG, PA.—The Pittsburg, McKeesport & Greensburg 
Railway Company has purchased the right of way for a direct line 
along the Pennsylvania Railroad between Manor and Irwin. Work 
is to begin soon. When completed the line will pass through Manor 
and Shafton and cut off two miles. After the road’s completion to 
Irwin the line will be extended to Trafford City. 


COLUMBUS, OHIO—The Covington, Bradford & Versailles Trac- 
tion Company, which is to build an extension of the Dayton, Cov- 
ington & Piqua line from Covington to Versailles, through Brad- 
ford, has been incorporated by E. C. Spring, Dennis Dwyer and Al- 
bert Emmanuel, of Dayton, and B. M. Hopkins and T. Russell 
Robinson, of New York, with a capital of $15,000. 


PHILADELPHIA, PA.—The route of the proposed trolley line 
from Reading to Birdsboro has been definitely determined upon, 
and everything pertaining to the building of the road has been 
arranged for except procuring the right of way. The completion of 
this line and the building of a projected line from Birdsboro to 
Pottstown will place Reading in trolley communication with Phila- 
delphia in the near future. 


CONNELLSVILLE, PA.—The Pottstown & Suburban Street 
Railway Company has filed the extension papers in Berks County 
Court for a line from Pottstown to Boyertown, a total length of 
twelve miles. The new line when completed will furnish the con- 
necting link between Reading and Philadelphia by trolley, and 
will leave only seven miles between Myerstown and Womelsdorf 
of having Lebanon connected by trolley with Philadelphia. 


NEW LONDON, CT.—The incorporators of the Groton & 
Stonington Street Railway Company have voted to accept the 
charter recently granted by the General Assembly. The capital 
stock of the company is fixed at $600,000, and the proposed road will 
run from New London through Groton, Mystic and Stonington to 
the Rhode Island boundary at Westerly. The incorporators will 
shortly perfect organization. Surveys of the road have been 
made and after organization has been completed arrangements will 
be made for building the line. 


MADISON, WIS.—The second electric railroad from Madison 
to the territory south of here has been incorporated. The com- 
pany is named the Interstate Electric Railway and is formed for 
the purpose of building, operating and maintaining a system of 
interurban electric railway from Madison, running thence south- 
easterly through Verona, through Albany and Brodhead, all in 
the state of Wisconsin, thence southerly to a point on the Wis- 
consin-Illinois state line in the southeastern part of Green County. 
The entire length of the proposed line within Wisconsin is forty- 
nine miles. ° 


OBITUARY NOTICE. 


MR. HENRY C. RANEY, ex-president 
of the Interstate Independent Telephone 
Association, died at his home in Fair- 
field, Iowa, on August 21, the funeral 
being held on August 23 at Fairfield. 
Mr. Raney was born in Jefferson Coun- 
ty, Iowa, in December, 1856, and had 
always lived in Fairfield or its immedi- 
ate vicinity. He was educated in the 
common schools and at Parsons College, 
Fairfield. In 1884 Mr. Raney was ad- 
mitted to the bar, practising until the 
time of his death, and was a member 
of the firm of Raney & Simmons. Mr. 
Raney became deeply interested in tele- 
phone matters, especially those which 
related to independent systems. About eight years ago he organ- 
ized the Jefferson County Telephone Company, of which he was 
made president. When the Interstate Independent Telephone Asso- 
ciation was formed in Chicago in the spring of 1902, Mr. Raney 
was elected its first president. He had also served as president of 
the Iowa Telephone Association, and at the time of his death was a 
member of the executive committee of that bcdy. 


HENRY CLAY RANEY. 
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THE ELKIN MACHINE COMPANY, Elkin, N. C., advises that 
its factory capacity is now sufficient for the production of 6,000 
oak insulated pins and brackets daily. 

THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its September card calendar presents a photo- 
graph in colors of Heinrich Hertz. This is card No. 21 of its series 
of great men of science and engineering. 

STANDARD TELEPHONE AND ELECTRIC COMPANY, 
Madison, Wis., reports that owing to the increased business of the 
company, its factory space has recently been greatly enlarged and 
several thousand dollars worth of new and improved machinery 
have been installed. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., well- 
known agent for the Gutmann wattmeters, will mail its catalogue 
of these meters on request. This wattmeter catalogue contains 
valuable information of a general character, and is well worthy of 
perusal by any one operating meters. 

THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stam- 
ford, Ct., with works at Portsmouth, Pa., has just sold to West- 
inghouse, Church, Kerr & Company a lot of its creosoted wooden 
conduits for the third-rail system that Westinghouse, Church, 
Kerr & Company is building in Pennsylvania. 

THOMAS E. CLARK WIRELESS TELEPHONE AND TELE- 
GRAPH COMPANY, Detroit, Mich., announces that it is erecting 
stations at Pontiac, Mich., on the State Fair Grounds for the 
purpose of carrying on commercial telegraphing. A new bulletin 
with a full description of instruments and valuable information on 
“Space Telegraphing,” by Thomas E. Clark, will be sent on request. 

SARGENT, CONANT AND COMPANY, iNC., Boston, Mass., have 
prepared a booklet entitled “Industrial Electricity.” This booklet 
is published in recognition of numerous requests for information 
regarding the work this company has been and is doing, particu- 
larly with reference to manufacturing industries. The booklet de- 
seribes and illustrates a number of typical installations, and may be 
had on request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued three splendid bulletins, Nos. 
1044, 1048 and 1068, respectively. These describe and illustrate 
direct-connected railway generators, the Westinghouse No. 68 motor, 
tue Westinghouse No. 68C motor, and type S motors for direct 
current. These will be sent to any one who has been missed upon 
request to the company. 


MARSHALL-SANDERS COMPANY, Boston, Mass., advises that 
the new model push-button switch, which was exhibited at the Con- 
tractors’ conventioh in Detroit some weeks ago, has already found 
a large market, and that orders for it are being received from all 
parts of the country. These switches require only one style of 
face-plates, the National Electrical Contractors’ Association stand- 
ard size, two and one-half by four and one-quarter. 


THE PLUNGER ELEVATOR COMPA Y, on September 1, moved 
its New York office from 156 Fifth avenue to room 509 Whitehall 
Building, 17 Battery Place. This move was occasioned by the de- 
mand for increased office space and the desirability of a downtown 
office location. The company has just closed a contract, through 
its New York sales agent, W. L. Lawton, for ten elevators for the 
new factory of Eaton, Cole & Burnham, of Bridgeport, Ct. 


C. W. HUNT COMPANY, West New Brighton, N. Y., has recently 
installed at the Lincoln power station of the Boston Elevated Rail- 
road Company coal-handling machinery which it is asserted has 
lowered the world’s record for rapid unloading. Coal was raised 
ninety feet above tide water and delivered to the storage pockets 
at the rate of 320 tons per hour. Installations follow in general 
design the “Standard” Hunt steeple tower rig, the moving gears 
and coal cracker being electrically driven and the hoisting engine 
direct-connected. The overhang of the folding boom is forty feet 
and the capacity of the shovel is two tons. 


GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has in- 
creased its series of “bulletins” by six pamphlets, Nos. 4,327 to 4,333, 
which treat of the following subjects, respectively: Small direct- 


ELECTRICAL REVIEW 











Vol. 483—No. 11 


current motors for stationary service, twelve pages; direct-current 


generators for railway service, sixteen pages; motor-starting 
rheostats, twelve pages; circuit-breakers for 125 and _ 259. 
volt circuits, two pages; a device for measuring the torque 


of wattmeters, two pages; enclosed arc lamps and auxiliary devices, 
forty pages. Accompanying these are some smaller pamphlets, 
two of which are catalogues of parts, Nos. 7,579 and 7,580, referring 
to recording wattmeters and direct-current enclosed arc lamps. The 
small pamphlet is a price-list of switches. 

THE STERLING ELECTRICAL MANUFACTURING COM.- 
PANY, Warren, Ohio. William Coale, vice-president of this com- 
pany, was in New York and the East during the early part of the 
month, and in an interview expressed enthusiasm for the demand 
for the output for the manufacturing of products and equipments to 
be used in electric lighting and kindred construction work. Mr. 
Coale said “Our factory at Warren is now pumping 10,000 incan- 
descent lamps a day, and we have contracts on hand that will take 
the output of the factory for the next six months at this same rate 
of production.” Mr. Coale added, “This production consists of 
about one-half of the type of lamps known as the ‘Sterling Special,’ 
the demand for which has developed during the last two years, as 
this type of lamp had never been manufactured prior to that date.” 

THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., announced that owing to the constant growth of its business 
during the past ten years, it has been found advisable to increase 
the cash capital and to divide the business into two parts. That 
portion of the business relating to electrical supplies has been sold 
to the Wesco Supply Company, a new company just organized with 
ample capital to continue that business under the personal manage- 
ment of Mr. R. B. Scudder. The other part of the business, that of 
railway supplies and building of: electric lighting plants and elec- 
tric railroads, will be retained by the Western Electrical Supply 
Company. The company now has on hand contracts calling for 
orders to the extent of nearly $1,000,000. It is expected shortly 
to increase the capital of $300,000. The company will continue 
to be personally managed by Mr. H. K. Gilman, with offices at the 
Chemical Building, St. Louis, Mo. Mr. Gilman, of the Western 
Electrical Supply Company, will retain an interest in the Wesco 
supply Company and serve as one of its directors. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has made two recent and important contracts, one for the Inter- 
borough Rapid Transit Company (Subway), of New York, and one 
for the North Shore Railway of California. The Westinghouse 
electro-pneumatic system is to be installed on the first named, but 
a new feature is to be introduced, that of using alternating current. 
It is obvious that the use of track circuits on third-rail roads, where 
the rails are used for the return circuit, and at the same time 
for the signaling circuit, introduces what may be serious com- 
plications. In order to avoid these difficulties, the signals will 
be controlled by alternating current, through relays that are sensi- 
tive to alternating current only, and which will not be affected 
by the direct current used for train service in the subway. On the 
North Shore Railway, which runs about thirty miles north from 
Sausalito, Cal., across the bay from San Francisco, the electric 
semaphore system of automatic block signals is to be used with a 
track circuit. This being a high-tension third-rail electric road, 
alternating current will be used for the signal system. 

SANGAMO ELECTRIC COMPANY and its agent, the Electrical 
Appliance Company, Chicago, announce the placing on the market 
of the Gutmann Duplex wattmeter for alternating currents. This 
meter is identically the same in appearance with one exception as 
the “Standard” 100-volt Gutmann meter and is of the same width 
and dimensions. The only change of external appearance is that 
instead of having a single shunt wire connection in the connection 
box underneath the meter, it has two shunt connections, one marked 
fifty volts and the other 100 volts. One of the advantages of the 
Gutmann Duplex wattmeter is that it can be placed in a circuit 
with an électromotive force of fifty volts, or it can be used with 
equally as accurate results in a circuit with an electromotive force 
of 100 volts without any change whatever in the mechanism of the 


meter and without calibration. The Gutmann “Duplex” wattmeter 
is different from the “Standard” wattmeter in that it has four bind- 
ing-posts for connection instead of two. One pair of binding-posts 
are for use when connected in a fifty-volt circuit and the other 
pair are for use when connected in a 100-volt circuit. The change 
of connections of the binding-post is all that is necessary to be done 
when transferring this meter from a fifty-volt circuit to a 100-volt 
circuit, or vice versa. 














